USMLE 


INNER CIRCLE COMMUNITY 


STEP 
NOTE 


Complete Step 2 Uworld notes for 
quick revision 


USMLE Inner Circle 
Community 


These notes are dedicated to the USMLE community, a 
community of learners and leaders who embody the spirit of 
resilience and compassion. 


As we prepare for the challenges ahead, let us remember 
that we rise by lifting others, and that true success is 
measured not by what we achieve alone, but by how we 
empower others to achieve their goals. 


Let us flock together, not as individuals, but as a team, 


bound by a common purpose and a spirit of collaboration, 
and reach new heights of success. 


Anonymous MD 


PDF version: 27th April 2023 


https://t.me/usmleinnercircle 


USMLE 


INNER CIRCLE COMMUNITY 


Step 2 CK Notes 


Ç) Important Update 
wf Read these instruction first 
7 Change-log_ 


` Renal 


6% Pulmonary 
® cvs 
© Endocrine 


we Gynae & Reproductive Health 


2 Obs 

@ GIT 

Ê Blood & Oncology 
Musculoskeletal 

“a Dermatology 

& CNS, Eye, Ear 


@ Psychiatry & Substance Abuse 


@® Short Subjects 
® General Paeds 
88 Public Health 


ÇƏ Ethics & Communication 


Step 2 CK Notes : ; 
https://t.me/usmleinnercircle 


Disclaimer 


All the copyrights goes to Uworld,LLC. The distribution and/or reproduction of these notes is intended for 
educational, non-commercial use only. 


The information provided in these notes is NOT intended as a replacement for Uworld Qbank, but only as 
a review resource intended to facilitate quick revision of the topics covered in Uworld Qbank. 
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Important Update 


Hey, thankyou all of you for writing to me over mail ! When I started my Step 2 prep I did not find any good 
resource like ‘First Aid’ for Step 2. 


| found that while Uworld is a Gold standard resource for preparing for Step 2, there wasn't a good way to 
review and re-read information (creating Visuospatial memory) while solving the questions. So, | began 
creating my own coloured notes. 


After sharing these notes with friends and others, | discovered that many people had the same issue that | 
initially faced during my preparation. | was encouraged by the positive feedback | received and it became 
clear that these notes were helping others as well. 


As a result of indirectly assisting others through my notes, | was also able to establish mutually beneficial 
connections with other medical students. These connections led to opportunities such as a research 
paper and an observership for me. 


| have created the initial version of this rapid review resource, but it needs to be frequently updated to stay 
current. Therefore, | am inviting all interested medical students preparing for the USMLE to join and 
collaborate with me to produce the highest quality community-generated notes. 


Additionally | believe that as we all strive towards the same goal, we can greatly benefit from supporting 
and assisting each other with study strategies, research experience, mental health support and clinical 
experience. With this in mind, | have decided to create a Telegram group called "The USMLE Inner 
Circle" to facilitate these connections and collaborations. 


9 | will be uploading the PDF (when it is completed) and all future updates in this group itself. 
As the links to these notes may change in the future, | strongly encourage you to join the group 
to stay updated on the latest version and links. 


The USMLE Inner Circle 
You can view and join @usmleinnercircle right away. 
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Read these instruction first 


1. These are notes that | am made with the help of Tzanki Deck and solving UWorld questions. 


2. The notes Include major tables and concepts from Step 2 uworld which I believe are new additions to 
Step 1 knowledge. | am skipping repeated Step 1 tables, if there’s nothing new. Suggest you to keep 
your step 1 first aid handy for reviewing repeated step 1 concepts. 

3. Have any other questions? Feel free to join our telegram group and ask. 


9 Things that I find interesting while doing NBME forms are in these yellow boxes 
9 Things | find interesting listening to Divine podcasts are in these orange boxes 


9 These are general highlighted points. 


My Personal Progress 


Uworld Percentage Complete: 100% 
Uworld Percentage Correct: 75% 


Assessments: 

21/03/23: NBME 10: 259 (36 incorrects) 

24/03/23: NBME 9: 257 (40 incorrects) 

28/03/23: UWSA 1: 265 (84%) + New Free 120 (106/120) 
31/03/23: NBME 11: 256 (40 incorrects) 

03/04/23: NBME 12: 261 (36 incorrects) 

08/04/23: UWSA 2: 263 (83%) + Old Free 120: (104/120) 
13th April 2023: D-DAY 

Predicted Score: 262 +- 12 


Actual Score: 267 !!! 


Read these instruction first ; l 
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Renal 


Benign Proteinuria 
Renal Surgery 
Genitourinary trauma 
Kidney Injury 
Bladder 
Ureter Injury 
Urethral Injury 
Post Operative Urinary Retention 
Urethral Strictures 


Metabolic Abnormalities 


Check arterial pH © 
pH < 735 | pH > 7.45 
Acidemia Alkalemia 


Pco, > 44mm Hg HCO;- < 20 mEq/L Peo, < 36mm Hg HCO; > 28 mEq/L 


Metabolic alkalosis ¢ 


Un mn oe unich 
Check anion gap —? ~ 4 cove 
= +_(CI- 
Airway obstruction = Nat (r+ HCO.) Loop diuretics 
Acute lung disease Vomiting 
Chronic lung disease Antacid use 
Opioids, sedatives (G) Hyperaldosteronism 
© ma of respiratory ayps 
ao ve AG do 


alkalosis 


Mixed Buffer line 
acidosis 


Plasma [HCO, ] (mmol/L) 


& 
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Mixed primary acid-base disorders 


HCO, | PaCO, pH Example 
Metabolic acidosis + Sepsis (lactic acidosis) 

; ee J t Very low : ; ; 
respiratory acidosis with respiratory failure 
Metabolic alkalosis + ; Hyperemesis gravidarum & 

t dl Very high 


respiratory alkalosis hyperventilation of pregnancy 


Metabolic acidosis + 


Near normal Salicylate toxicit 
respiratory alkalosis l s; ý i 
Metabolic alkalosis + Overdiuresed heart failure 
x BA ee t Ji Near normal : 
respiratory acidosis & underlying COPD 
Metabolic acidosis + Diabetic ketoacidosis 
5 i < + | Near normal ; Ta 
metabolic alkalosis with severe vomiting 


COPD = chronic obstructive pulmonary disease. 


Metabolic Acidosis 


Metabolic acidosis 


Type Normal anion gap Elevated anion gap 
Mechanism e Loss of bicarbonate Accumulation of unmeasured acidic compounds 


Lactic acidosis 

e Severe diarrhea Diabetic ketoacidosis 

e Renal tubular acidosis Renal failure (uremia) 

e Excessive saline infusion Methanol, ethylene glycol 
Salicylate toxicity 


Common 
causes 


e pH will decrease 0.08 for every 10 mmHg of acute increase in PaCO2. 


i.e. a patient with a CO2 of 65 (normal 40) should have a pH of ~7.2. When compensation kicks in, pH 
will increase closer to normal. 


Workup of high anion gap metabolic acidosis 


High anion gap metabolic acidosis 


Associated clues 


Ye | 


Drug ingestion Hypoperfusion Renal failure Hyperglycemia Osmolal gap 
* Serum lactic * Blood urea Urine & serum 
acid nitrogen ketones 
* Salicylates (early Lactic acidosis Uremia Diabetic * Ethylene glycol 
respiratory ketoacidosis (urinary calcium 
alkalosis) oxalate crystals) 
è Isoniazid + Methanol 
e Iron (blindness) 


©uUWorld e Propylene glycol 


ete AN Normal osmolal gap (measured - calculated) is < 10 


Calculated F felt 9 ict 
osmolality = 2[Na (meq/L)] + — + ma dL) 
{osm) 8 8 


Aosm = Measured osmolality - Calculated osmolality 


Renal l , 
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e What is the likely cause of anion gap metabolic acidosis in a patient with a recent seizure? 
Postictal lactic acidosis 


(transient and typically resolves without treatment within 90 minutes following resolution of seizure 
activity) 


e Lactic acidosis is most commonly seen in states of hypo-perfusion and shock (eg, sepsis, 
cardiogenic shock). 


Lactic acid levels may also be elevated in patients with end-stage liver disease as lactic acid is 
metabolised in the liver. 


e Why is normal anion gap also referred to as hyperchloremic metabolic acidosis? 


Cl- levels rise to balance out the low HCO3- {[Na+] - ([t Cl-] + [1 HCO3-]} 


9 The risks and benefits of treating acute metabolic acidosis with sodium bicarbonate are not 
entirely clear; however, it is generally recommended in patients with severe acute metabolic 
acidosis with pH <7.1. 

Administration of sodium bicarbonate may cause myocardial depression and increased 
lactic acid production; 

therefore, in patients with pH >7.1, the relatively small benefits of sodium bicarbonate do not 
typically outweigh the risks. 


RTA 


e What is the likely diagnosis in an elderly diabetic with non-anion gap metabolic acidosis, hyperkalemia, 
and mild renal insufficiency? 


Type 4 (hyperkalemic) renal tubular acidosis 


most common in elderly patients with poorly controlled diabetes (damage to the juxtaglomerular 
apparatus results in hyporeninemic, hypoaldosteronism) 


Q Top 3 differentials for Non-AG metabolic acidosis is diarrhea, RTA, and Addison’s! 


Renal tubular acidosis 
| 1st O | erom fO a 
Primary Poor hydrogen secretion Poor bicarbonate Aldosterone 
defect into urine resorption resistance 


e Genetic disorders Fanconi syndrome | e Obstructive 
(glucosuria, uropathy 


phosphaturia, 
e Autoimmune disorders aminoaciduria) 


(eg, Sjögren syndrome, 
rheumatoid arthritis) 


e Medication toxicity 
Causes e Congenital 
adrenal 


hyperplasia 


Tit 


Renal f ' 
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e Type 1: Alkali Therapy : Sodium Bicarbonate, Sodium Citrate 
e Type 2: Alkali Therapy: Potassium citrate 


e Type 4: Furosemide, Mineralocorticoid replacement 


9 Renal tubular acidosis in infants commonly presents with failure to thrive in the setting 
of normal anion gap metabolic acidosis. 


9 Causes of elevated urine pH (pH > 5.5) 


Type I RTA, UTI with a urease (+) bug (proteus mirabilis) (magnesium-ammonium phosphate 
stones) 


Metabolic Alkalosis 


Clinical features of metabolic alkalosis 


Saline-responsive 
e Vomiting 
e Gastric suctioning 
e Diuretics 


e Laxative abuse 
e Decreased oral fluid intake (volume depletion) 
Saline-resistant 

Primary hyperaldosteronism 

Cushing's syndrome 

Severe hypokalemia (<2 mEq/L) 


Volume depletion: Easy fatigability, postural 
dizziness, muscle cramps 


Clinical 


p ntation Hypokalemia: Muscle weakness, arrhythmias 


Urine chloride: <20 mEq/L (saline-responsive), 
>20 mEq/L (saline-resistant) 


Treat underlying cause to reverse generation 
phase in all cases 


Saline-responsive: Also give normal saline to 
correct maintenance phase 


Treatment 


Differential diagnosis of metabolic alkalosis 


Metabolic alkalosis 
pH >7.45 & HCO; >24 mEq/L 


Low urine chloride High urine chloride 


(<20 mEq/L) (>20 mEq/L) 
Hypovolemic Hypervolemic 

e Vomiting/nasogastric + Bartter & Gitelman Excess mineralocorticoid activity 

aspiration syndromes * Primary hyperaldosteronism 
* Diuretic overuse* * Cushing disease 

* Ectopic ACTH production 
Saline responsive Saline unresponsive 
“Urine chloride will be high if diuretic was last ingested within several hours Ouword 


Renal l , 
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Renal 


¢ Loop or thiazide diuretic overuse, which involves loss of Cl- and retention of HCO3- by the kidneys, 
eventually leading to total body chloride depletion (as well as hypovolemia). 


Although these patients are overall chloride depleted, urine chloride may be high in the setting of 
recent diuretic ingestion (eg, within several hours of measurement). 


Q Diuretics will produce a "waxing and waning" urinary Cl-. Explanation here is that loop and 
thiazides block NaCl reabsorption, so while active, they produce a "high" urinary Cl-, and when 
their effect dissipates, they produce a "low" urinary Cl- 


¢ What is the recommended treatment for a patient with metabolic alkalosis and hypokalemia secondary 
to recurrent vomiting? 


IV saline and potassium 


Ammonium chloride is a strong acid that can be used to treat severe metabolic alkalosis in 
patients unable to receive normal saline (eg, volume overload) 


e What is the likely diagnosis in a young female with hypokalemia, metabolic alkalosis, normotension, 
and low urine Cl-? 


Surreptitious vomiting 


{low urine Cl- helps distinguish vomiting from other causes of hypokalemia, alkalosis, and 
normotension (e.g. diuretic abuse, Barter syndrome, and Gitelman's syndrome)} 


9 Low Cl- impairs renal HCO3- excretion. Therefore, Cl-depletion perpetuates metabolic 
alkalosis 


4 Primary Hyperaldosteronism causes Cl and Na loss in urine through Aldosterone Escape 
Mechanism 


I 


Electrolyte Disturbances 
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Renal 


ELECTROLYTE 


Sodium 


Potassium 


Calcium 


Magnesium 


Phosphate 


Nausea, malaise, stupor, coma, seizures 


— mm 


rritability, stupor, coma 


-U waves and flattened T waves on ECG, “Wide ORS and peaked TwavesonECG, O 


arrhythmias, muscle cramps, spasm, weakness arrhythmias, muscle weakness 
J ps, spasm arrhythmias, muscle weakness 


Tetany, seizures, QT prolongation, twitching Stones (renal), bones (pain), groans (abdominal 
(eg, Chvostek sign), spasm (eg, Trousseau gign) pain), thrones (t urinary frequency), psychiatric 
overtones (anxiety, altered mental status) 


Tetany, torsades de pointes, hypokalemia, + DTRs, lethargy, bradycardia, hypotension, 
hypocalcemia (when [Mg*] < 1.0 mEq/L) cardiac arrest, hypocalcemia 
ered beer 
Bone loss, osteomalacia (adults), rickets Renal stones, metastatic calcifications 
Pai saii ——ee Merase ca tcan. 
(children) hypocalcemia 


Equilibration movements of charged ions under physiologic conditions 


Major Equilibrium 


lon Charge a i 
location potential 


Equilibration movement at -70 mV 


Extracellular gradient drives Na* into cell, 
Sodium Positive | Extracellular | +60 mV making membrane potential more 
Positive (Choice E) 


Intracellular gradient drives K* out of cell, 
Potassium | Positive | Intracellular |-90 mV making membrane potential more 
negative 


Extracellular gradient drives Cl into cell, 
Chloride | Negative | Extracellular | -75 mV making membrane potential more 
negative (Choices B and C) 


Extracellular gradient drives Ca? into cell, 
Calcium | Positive | Extracellular | +125 mV making membrane potential more 
Positive (Choice A) 


Hypercalcemia 


Diagnosis of hypercalcemia 


Confirm hypercalcemia 


+ Repeat testing 
+ Correct for albumin concentration or measure ionized calcium 


| 


Measure PTH level 


| 
x 4 


High-normal or elevated PTH Suppressed PTH 
(PTH dependent) (PTH independent) 


Measure PTHrP, 25-hydroxyvitamin D, 
1,25-dihydroxyvitamin D 


Causes Causes 

+ Primary (or tertiary) hyperparathyroidism + Malignancy 

+ Familial hypocalciuric hypercalcemia + Vitamin D toxicity 

+ Lithium + Granulomatous diseases 


* Drug-induced (eg, thiazides) 
+ Milk-alkali syndrome 

+ Thyrotoxicosis 

+ Vitamin A toxicity 

* Immobilization 


PTH = parathyroid hormone; PTHrP = parathyroid hormone-related protein. Quworid 
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Renal 


Management of hypercalcemia 


Short-term (immediate) treatment 

e Normal saline hydration plus calcitonin 

e Avoid loop diuretics unless volume overload (heart failure) exists 
Long-term treatment 

e Bisphosphonate (zoledronic acid) 


Severe 
(calcium >14 mg/dL) 
or symptomatic 


Moderate 
(calcium 12-14 mg/dL) 


e Usually no immediate treatment required unless symptomatic 
e Treatment is similar to that for severe hypercalcemia 


Asymptomatic or mild 
(calcium <12 mg/dL) 


e Noimmediate treatment required 
e Avoid thiazide diuretics, lithium, volume depletion & prolonged bed rest 


Hemodialysis is an effective treatment for hypercalcemia. However, it is typically reserved for patients with renal 
insufficiency or heart failure in whom aggressive hydration cannot be administered safely 


e What is the typical volume state (hypo, eu-, or hyper-volemic) of patients with hypercalcemia? 


Hypovolemic : due to polyuria and decreased oral intake; loop diuretics should be avoided as they 
can worsen volume depletion 


Hypercalcemia may induce nephrogenic diabetes insipidus leading to polyuria and fluid loss; 
other symptoms include weakness, GI distress, and neuropsychiatric symptoms 


Q Hypercalcemia on kidney 


e Vasoconstriction (decrease GFR) 


e Activation of Ca++-sensing receptor in thick ascending limb, which inhibits Na-K-2Cl co- 
transporter -> natriuresis 


e Blocks ADH water reabsorption 


Natriuresis --> volume depletion --> metabolic alkalosis 


e What is the likely etiology of hypercalcemia in a patient that develops symptoms 4 weeks after a severe 
motor vehicle accident left the patient a quadriplegic? 


Immobilisation 


due to increased osteoclastic bone resorption, especially in individuals with a high baseline rate 


of turnover (e.g. young individuals, Paget's disease patients); characterised by high Ca2+ and low 
PTH 


T/t: Bisphosphonates 
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Renal 


Milk-alkali syndrome 


Excessive intake of calcium & absorbable alkali 
Pathophysiology Renal vasoconstriction & decreased GFR 
Renal loss of sodium & water, reabsorption of bicarbonate 


Nausea, vomiting, constipation 
Polyuria, polydipsia 


Neuropsychiatric symptoms 


Hypercalcemia 
Laboratory Metabolic alkalosis 
findings Acute kidney injury 
Suppressed PTH 


Hypercalcemia of malignancy 


+ Squamous cell 
PTHrP* + Renal & bladder | » PTH mimic 
+ Breast & ovarian 


j prassi + t Osteolysis 
+ Multiple myeloma 


+ Lymphoma 


Diagnostic 


. | PTH 
+t PTHrP 


+ | PTH & PTHP 


Bone metastases ` 
+ | Vitamin D 


+ | PTH 


1,25-dihydroxyvitamin D 
eked + + Vitamin D 


. t Calcium absorption 


*PTHrP causes approximately 80% of malignancy-associated hypercalcemia 


PTH = parathyroid hormone; PTHrP = parathyroid hormone-related protein. 


In hypercalcemia due to malignancy, serum calcium is typically much higher (often >14 mg/dL) 


e What is the drug class of choice for stabilising bony metastatic lesions and preventing hypercalcemia 
of malignancy? 


Bisphosphonates 
¢ Hypercalcemia of malignancy and hypervitaminosis D secondary to granulomatous disease both 


present with similar calcium lab panels (increased Ca, increased PO4, decreased PTH). What lab test can 
be ordered to discern between the two? 


1,25-Vitamin D levels (to confirm hypervitaminosis); or PTH-rp levels (to confirm paraneoplastic 
syndrome) 


If you're asked this, use the history to discern which one you need (i.e. history suggestive of sarcoid/TB 
vs. a lung mass) 


Hypocalcemia 
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Acute hypocalcemia 


Neck surgery (parathyroidectomy) 

Pancreatitis 

Sepsis 

Tumor lysis syndrome 

Acute alkalosis 

Chelation: blood (citrate) transfusion, EDTA, foscarnet 


Causes 


Muscle cramps 

Chvostek & Trousseau signs 
Clinical features Paresthesias 

Hyperreflexia/tetany 

Seizures 


e IV calcium gluconate/chloride 


EDTA = ethylenediaminetetraacetic acid; IV = intravenous. 


Approach to hypocalcemia 


Low serum calcium 
* Confirm with repeat measurement 

* Correctforserum albumin or 
measure ionized calcium (if needed) 


e Treat underlying cause 

e Replete magnesium 

+ Intravenous calcium for 
severe symptoms 


« Low magnesium level? 
* Isit due to a drug? 
+ Recent blood transfusion (t citrate, volume)? 


No 


Measure serum 
PTH 
Normal or low PTH High PTH 


Hypoparathyroidism Metabolic: Vitamin D deficiency, 

* Surgical: Parathyroidectomy, chronic kidney disease 
thyroidectomy, radical neck surgery Inflammatory: Pancreatitis, sepsis 

+ Autoimmune: Polyglandular Oncology: Tumor lysis syndrome 
autoimmune syndrome PTH resistance: Pseudo- 


+ Infiltrative disease: Metastatic cancer, hypoparathyroidism 
Wilson disease, hemochromatosis 


+ Genetic: PTH gene or calcium sensing 
receptor gene mutations 


©UWorld 


Q What formula is used to calculate the "corrected Ca2+" in a patient with low albumin? 
Serum Calcium + 0.8(4 - serum albumin) 


Level of Total Ca 2+ is decreased, however, ionized Ca2+ remains stable and thus patients 
remain asymptomatic 


e What electrolyte abnormality is typically the cause of hypocalcemia in an alcoholic patient? 


Severe hypomagnesemia 


hypomagnesemia causes decreased PTH release and resistance to PTH, resulting in 
hypoparathyroidism with low Ca2+ and low phosphorus (vs other causes of hypoparathyroidism) 


Hypocalcemia due to hypomagnesemia is typically refractory to treatment with calcium unless 
magnesium is replaced as well. Although PTH levels increase rapidly after magnesium 
replacement, hypocalcemia takes longer to improve because PTH resistance persists despite 
improvement in magnesium levels. 


Renal , , 
https://t.me/usmleinnercircle 


14 


Renal 


Hypernatremia 


Hypernatremia 
Euvolemic Hypovolemic 
Symptomatic’ | 
No Yes 
| | | 
Hypotonic solution Isotonic solution 


(eg, 5% dextrose) 


“Tachycardia, decreased blood pressure, dry 
mucous membranes, delayed capillary refill 


(eg, 0.9% saline) 
-until euvolemic 


e What is the fluid of choice for initial resuscitation of severe hypovolemic hypernatremia in an infant? 


Isotonic solutions (e.g. normal saline, lactated Ringer's) 


using hypotonic solutions initially may lower the sodium too rapidly 


Hyponatremia 


Evaluation of hyponatremia 


Ye . 
| Serum osmolality >290 mOsm/kg — s Markea SS 


| No 
Yes |- Primary polydipsia 
Urine osmolality <100 mOsm/kg + Malnutrition (beer 
drinker’s potomania) 
No 


Urine sodium <25 mEq/L 


+ SIADH + Volume depletion 
+ Adrenal insufficiency + Congestive heart failure 
+ Hypothyroidism + Cirrhosis 

©UWorld 


Hypovolemic hyponatremia 


e Serum sodium <135 mEq/L 

+ Symptoms/signs of hypovolemia: | Intake & | output of 
water, orthostatic lightheadedness, dry mucous membranes, 
poor skin turgor, tachycardia, orthostatic hypotension 


e Diarrhea, vomiting 
e Burns 
e Pancreatitis 


Renal losses e Diuretics 
(urine sodium >20 mEq/L) e Mineralocorticoid deficiency 
Decreased effective e CHF 
circulating volume e Cirrhosis 


CHF = congestive heart failure. 


Extrarenal losses 
(urine sodium $20 mEq/L) 
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Hyponatremia 


Serum 
n Urine findings 
osmolality 
Una <40 mEq/L e Nonrenal salt loss (eg, vomiting, diarrhea, dehydration) 
Hypovolemic 
Una >40 mEq/L e Renal salt loss (eg, diuretics, primary adrenal insufficiency) 


Low Uosm <100 mOsm/kg e Psychogenic polydipsia 
<275 mOsm/k = e Beer potomania 
( mOsm/kg) Euvolemic 


Uosm 2100 mOsm/kg & Ung >40 |e SIADH (rule out hypothyroidism, secondary adrenal 
mEq/L insufficiency) 


Hypervolemic e CHF, hepatic failure, nephrotic syndrome 


| Noma é| e Pseudohyponatremia (eg, paraproteinemia, hyperlipidemia) 
High Variable e Hyperglycemia 
(>295 mOsm/kg) e Exogenous solutes (eg, mannitol) 


CHF = congestive heart failure; ECV = extracellular volume; SIADH = syndrome of inappropriate antidiuretic hormone; Una = urine 
sodium; Ugsm = urine osmolality. 


9 Why would a patient with hyperosmolar hyperglycemic state have hyponatremia? 
Pseudohyponatremia due to hyperglycemia — need to correct 


(Na+ + (2 mEq/L for each 100 mg/dL that glucose is above 100)) 
Na+ = 128 


Glucose = 800 
Actual Na+: (128 + (7 x 2)) = 142 mEq/L 


latrogenic hyponatremia 


Hypotonic fluid hydration 


3 Children, premenopausal women, elderly 
Risk factors 
Hypoxia 


Central nervous system disorders 


Headache 
Nausea/vomiting 
Encephalopathy (eg, mental status changes, seizure) 


Clinical presentation 


Hypertonic (3%) saline 
Serial measurement of electrolytes 
Increase serum sodium 6-8 mEq/L in first 24 hrs 


Management 


e What is the likely diagnosis in a young female with orthostatic hypotension, hyponatremia, 
and hypokalemia with high urine Na+ and K+? 


Diuretic abuse 


normally dehydrated patients with hyponatremia and hypokalemia will have reduced urine Nat+/K+ 


Renal , , 
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Q e Correction of serum sodium (both hypo- and hyper-natremia) should not exceed a rate of 0.5 
mEq/L/hr. 


and thus should not exceed 12 mEq/L/24 hours 


e Adaptations to normalize brain volume (eg, extrusion of osmolytes from brain cells) typically take ~48 
hours. 


e Acute hyponatremia (present for <48 hr) is poorly tolerated, and patients are at high risk of brain 
herniation. Therefore, patients with serum sodium of <130 mEq/L with any symptoms of elevated 
intracranial pressure should be treated with hypertonic 3% saline boluses to rapidly correct serum 
sodium. Because neural adaptations have not occurred, patients are at relatively low risk of osmotic 


demyelination syndrome (ODS). 


e Chronic hyponatremia (present for 248 hr) is typically better tolerated; therefore, hypertonic saline 
is often reserved for those with severe hyponatremia (<120 mEq/ L), severe symptoms (eg, 
seizure), or concurrent intracranial pathology (eg, masses, hemorrhagic stroke). 


Symptoms of hyponatremia are dependent on the severity of depletion and the acuity of onset. 
Acute onset leads to more severe symptoms, such as seizure and coma, while chronic onset 
generally has milder symptoms, such as nausea, vomiting, fatigue, and confusion. Diuretics 
are a common cause of symptomatic hyponatremia, and, thus, patients should have sodium 
concentrations monitored after initiation. If hyponatremia develops, the diuretic should be 


discontinued. 
Hyperkalemia 
Potassium shifts SHIFTS K* INTO CELL (CAUSING HYPOKALEMIA) SHIFTS K* OUT OF CELL (CAUSING HYPERKALEMIA) 
_ Digoxin (blocks Na*/K* ATPase) 
Hypo-osmolarity I lyperOsmolarity 
Lysis of cells (eg, crush injury, rhabdomyolysis, 
tumor lysis syndrome) 
Alkalosis Acidosis 
B- adrenergi ic agonist (t Na‘/K ATPase) B-blocker 
Insulin (t Na*/K- ATPase) High blood Sugar (insulin deficiency) 

Insulin shifts K* into cells Succinylcholine (f risk in burns/mus 


Hyperkalemia? DO LABSS 
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Common medications that cause hyperkalemia 


Medication 


Mechanism 


ACE inhibitor, ARB 


Decreases aldosterone secretion (inhibition of AT II/AT Il receptor) + inhibits ENaC 


Cyclosporine 


Blocks aldosterone activity 


Digitalis 


Inhibits Na*/K*-ATPase 


Heparin 


Blocks aldosterone production 


Nonselective 
B-adrenergic blocker 


Interferes with B2-mediated intracellular potassium uptake 


NSAID 


Decreases renal perfusion — decreased potassium delivery to the collecting ducts 


Potassium-sparing diuretic 


Inhibits ENaC or aldosterone receptor 


Succinylcholine 


Causes extracellular leakage of potassium through acetylcholine receptors 


Trimethoprim 


Inhibits ENaC 


ARB = angiotensin II receptor blocker; AT = angiotensin; ENaC = epithelial sodium channel; Na*/K*-ATPase = 
sodium-potassium pump; NSAID = nonsteroidal anti-inflammatory drug. 


Etiology 


+ Hemolysis 
Arising from | + Leukocytosis 
+ Thrombocytosis 


Repeat the 
blood sample 


Result of blood sample 


Decreased Increased 
excretion release from tissues 


+ Renal failure * Cell lysis 
— Acute or chronic + Low insulin 
+ Low aldosterone state + Acidosis 
ACE inhibitors/ARBs + Drugs 
RTAIV — Beta blockers 
Drugs — Digoxin 
Addison disease — Heparin 


Clinical features of hyperkalemia 


e Tall peaked T waves with shortened QT interval 


Sequence of « PR prolongation & QRS widening 
ECG changes e Disappearance of P wave 


e Conduction blocks, ectopy, or sine wave pattern 


Cardiac 
membrane Calcium infusion 
stabilization 


Rapidly acting Insulin with glucose 
treatment Beta-2 adrenergic agonists 
options Sodium bicarbonate 


Removal of 
potassium 
from the body 
(slow-acting) 


Diuretics 
Cation exchange resins 
Hemodialysis 


e IV calcium infusion (e.g. calcium gluconate or calcium chloride) 


Tall peaked 
T wave 


| | 
oan PR 


Hyperkalemia 


K*6 to 7 mEq/L _ K*7 to 8 mEq/L __ K*>8 mEq/L 
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Q ¢ If patient has CAD, beta-2 agonists are contraindicated because they can cause 
tachycardia and precipitate angina. 


¢ Calcium gluconate or insulin with glucose is typically reserved for hyperkalemia in patients 
with ECG changes, K+ > 6.5 mEq, or rapidly rising K+. 


Hypokalemia 


e What is the likely diagnosis in a patient that presents 
with muscle cramps/weakness and hyporeflexia with broad, flat T waves on EKG? 


Hypokalemia 


Q ECG changes: T-wave flattening, ST depression, Presence of U Waves 


e What is the likely underlying cause of refractory hypokalemia in an alcoholic patient? 
Hypomagnesemia 


(intracellular Mg2+ typically inhibits potassium secretion by renal outer medullary potassium 
(ROMK) channels) 


Hypokalemia oF “U”: waves in Hypokalemia 


| 
e Diuretic therapy (eg, thiazides) J Bai ERE Se 6 a 
| 


=H 
| 


e Vomiting/diarrhea | 
e Hypomagnesemia | i 
e Hyperaldosteronism i if 
e Increased beta-adrenergic activity | | 


Etiologies 


(eg, albuterol) 
e Muscle weakness & cramps | | 
Clinical | Hyporeflexia jus T eae 
features |e Rhabdomyolysis Ji 7 RN n EEE Ny he 2 
bee HT I H 
e Cardiac palpitations/arrhythmias f; U | U 
1 i 
ECG e Broad, flat T waves 
findings e Prominent U waves 
Treatment |e Potassium replacement 
Hypophosphatemia 


Causes of hypophosphatemia 


e Increased insulin secretion (especially refeeding malnourished 
Internal patients) 

redistribution | e Acute respiratory alkalosis (stimulates glycolysis) 

e Hungry bone syndrome (after parathyroidectomy) 


Decreased |e Chronic poor intake 
intestinal e Aluminum- or magnesium-containing antacids (bind phosphate) 
absorption |e Steatorrhea or chronic diarrhea 


Primary & secondary hyperparathyroidism 

Vitamin D deficiency (4 GI absorption, T urinary excretion) 
Primary renal phosphate wasting syndromes 

Fanconi syndrome 


Increased 


urinary 
excretion 
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Renal Cysts 


Thin walls f Irregular wall 
No solid component Heterogenous components 


No enhancement (solid and cystic) 
E pls i Contrast enhancement present 


Autosomal dominant polycystic kidney disease 


e Most patients asymptomatic until age 30-40 
e Flank pain, hematuria 


Clinical ri 
presentation e Hypertension 
e Palpable abdominal masses (usually bilateral) 
e Chronic kidney disease (CKD) 
e Cerebral aneurysms 
arena l Hepatic & pancreatic cysts 
T e Mitral valve prolapse, aortic regurgitation 


e Colonic diverticulosis 
e Ventral & inguinal hernias 


Diagnosis | e Ultrasonography showing multiple renal cysts 


e Aggressive control of risk factors for CV & CKD 
Management| e ACE inhibitors preferred for hypertension 
e Hemodialysis, renal transplant for ESRD 


CV = cardiovascular; ESRD = end-stage renal disease. 


¢ What are the common extra-renal complications of AD-Polycystic Kidney Disease? 
1. Hepatic cysts 
2. Berry aneurysm : routine screening is not recommended 
3. MVP 


4. Arterial hypertension ("morning headaches") 
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Characteristics of renal cysts 

Simple renal cyst Malignant cystic mass 
Thin, smooth, regular wall Thick, irregular wall 
Unilocular Multilocular 
No septae Multiple septae, occasionally thick & calcified 
Homogeneous content Heterogeneous content (solid & cystic) 
Absence of contrast enhancement on CT/MRI Presence of contrast enhancement on CT/MRI 
Usually asymptomatic May cause pain, hematuria, or hypertension 
No follow-up needed Requires follow-up imaging & urological evaluation for malignancy 
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ADPKD can also produce hypertension through activation of RAAS. 


(Can present with pain and hematuria and be mistaken for stones) 


e What is the preferred medication for hypertension associated with autosomal dominant PKD? 


ACE inhibitors 


Fibromuscular Dysplasia 
e Non-inflammatory and non-atherosclerotic condition that commonly involves the renal, carotid, 
and vertebral arteries 
e What is the gender disparity of fibromuscular dysplasia in children? 
Males = females (vs. adults 8:1 female:male) 
Clinical features? 
e Renal 
o Secondary Hypertension - Due to Secondary Hyperaldosteronism 
o Abdominal bruit at costovertebral angle 
o CKD symptoms 
e Cerebrovascular (involves carotids) 
o Headache, pulsatile tinnitus, TIA 
o Subauricular Bruit 
Diagnostics? 
e Duplex ultrasound and/or CT angio (Non-invasive imaging) 
Initial for renal: Duplex U/S and/or CT angio 
Cerebrovascular FMD: CT angio 


Gold standard: Digital Subtraction Angiography (“string of beads”) 


Fibromuscular dysplasia 


90% women (in adults) 
Internal carotid artery stenosis 
o Recurrent headache 

o Pulsatile tinnitus 

Clinical presentation o Transient ischemic attack 
o Stroke 

Renal artery stenosis 

o Secondary hypertension 

o Flank pain 


Subauricular systolic bruit 
Abdominal bruit 


Physical examination 


Treatment 


Imaging preferred (eg, duplex US, CTA, MRA) 
Catheter-based arteriography 


Antihypertensives (ACE inhibitors or ARBs ‘st line) 
PTA 
Surgery (if PTA unsuccessful) 


ARB = angiotensin II receptor blocker; CTA = CT angiography; MRA = MR angiography; PTA = percutaneous transluminal 
angioplasty; US = ultrasonography. 
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Clinical features of FMD 


Women age <50 with 1 of the following: 

e Severe or resistant hypertension 

e Onset of hypertension before age 35 

e Sudden increase in blood pressure from baseline 

e Increase in creatinine (20.5-1 mg/dL) after starting angiotensin-converting enzyme inhibitor or 
angiotensin receptor blocker & without significant effect on blood pressure 

e Systolic-diastolic epigastric bruit 


Patients to 
screen 


e Resistant hypertension from renal artery involvement 

e Cerebrovascular FMD with symptoms of brain ischemia (eg, amaurosis fugax, Horner's 
Clinical syndrome, transient ischemic attack, stroke) 

presentation | e Nonspecific symptoms (eg, headache, pulsatile tinnitus, dizziness) from carotid or vertebral 
artery involvement 

e Can also involve iliac, subclavian & visceral arteries 


e Noninvasive testing preferred (eg, computed tomography angiography, duplex ultrasound) 
e Catheter-based digital subtraction arteriography for patients with inconclusive noninvasive 


Diagnosis & $ 
testing 


follow-u 
2 e Medically treated patients need follow-up blood pressure & creatinine every 3-4 months & renal 


ultrasound every 6-12 months 


FMD = fibromuscular dysplasia. 


Acute Kidney Injury 


Evaluation of acute kidney injury 


Evidence of volume depletion? | 
Yes | No 
| | 
Improvement | —— No ——> Urinalysis with microscopy | Normal 
with IV fluids? 
SL Abnormal 
| | | 
Yes Hematuria Sterile pyuria | Granular casts 
t &lor 
proteinuria epithelial cells 
| | | | 


Evaluate for AIN | 


Evaluate for ATN | 


Monitor to Evaluate for 
resolution glomerulonephritis 
Prerenal 


*Renal ultrasonography. 


AIN = acute interstitial nephritis, ATN = acute tubular necrosis; IV = intravenous. 


Intrinsic 


Exclude urinary | 
obstruction* 


Postrenal 


©uworld 


Give a trial of IV fluids first if evidence of volume depletion else go for UA 
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Management of acute oliguria 


History & physical examination 
(eg, assess for benign prostatic hyperplasia) 


No significant 
urine 
retention 


Serum & urine 
biochemistry 
+ imaging 


Pre-renal causes: Renal causes: 
+ Hypovolemia 
+ Sepsis 


+ Low cardiac output 


+ Acute tubular necrosis 
+ Interstitial nephritis 
+ Glomerular disease 


(eg, heart failure) 


| 


Fluid administration if 
appropriate or treat 
underlying cause 


Treat underlying cause 


| 


Bedside bladder 
scan to assess for 


urinary retention 


Significant 


retention 


unae Urethral catheter 


to decompress 
bladder 


| 


Serum & urine 
biochemistry 
+ imaging 


| 


Treat underlying 
cause (eg, benign 


prostatic hyperplasia, 
malignancy) with 
urologic consultation 


Normal Postvoid residual <150 mL in women, <50 mL in men 


e What is the next step in evaluation of acute kidney injury in an elderly patient with BPH who presents 
with rising creatinine and urinary urgency without hematuria, weight loss, or elevated PSA? 


Renal ultrasound: helps assess for hydronephrosis and other causes of obstruction 


e What is the likely diagnosis in an afebrile elderly male with BPH who experiences agitation and lower 
abdominal tenderness 2 days after surgery? 


Acute urinary retention : diagnosis is confirmed by bladder ultrasound ( > 300 mL of urine ) ; 
treatment is insertion of a Foley catheter 


Etiology 


Treatment 


Clinical features 


Prerenal acute kidney injury 


Decreased renal perfusion 

o True volume depletion 

o Decreased EABV (eg, heart failure, cirrhosis) 

o Displacement of intravascular fluid (eg, sepsis, pancreatitis) 
o Renal artery stenosis 

o Afferent arteriole vasoconstriction (eg, NSAIDs) 


Increase in serum creatinine (eg, 50% from baseline) 
Decreased urine output 

Blood urea nitrogen/creatinine ratio >20:1 

Fractional excretion of sodium <1% 

Unremarkable ("bland") urine sediment 


Restoration of renal perfusion 


IV normal saline : need to restore renal perfusion and 
prevent development of acute tubular necrosis 


Clinical features of crystal-induced acute kidney injury 


Common 
etiologies 


Clinical 
presentation 


Treatment 


Acyclovir 
Sulfonamides 
Methotrexate 
Ethylene glycol 
Protease inhibitors 


Usually asymptomatic 

Elevated creatinine within 1-7 days of starting drug 
Urinalysis can show hematuria, pyuria & crystals 

t Risk with underlying volume depletion, chronic 
kidney disease 


Discontinue drug, volume repletion 
Concurrent volume repletion while giving drug can 
prevent kidney injury 


Also excessive vitamin C 


ACE inhibitors (eg, lisinopril) are used with caution in acute kidney injury because of the risk of 
exacerbating hyperkalemia. 


¢ Acute tubular necrosis : characterised by muddy brown casts; distinguishing features from pre-renal 
AKI include BUN:creatinine ratio < 20:1, urine Na+ > 40 mEq/L, and FeNA > 2% 


Renal 
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Look at your fucking BUN:Cr. Do not let these fucker’s trick you— ATN can be produced by 
ischemia, so don’t always jump to pre-renal azotemia (BUN:Cr >20:1) 


Acute kidney injury 

Prerenal Acute tubular necrosis 

BUN/creatinine ratio Typically >20 | Typically normal (~10-15) 
Urine sodium <20 mEq/L >40 mEq/L 
Fractional excretion of sodium <1% >2% 
Urine osmolality >500 mOsm/kg ~300 mOsm/kg 
Urine specific gravity >1.020 <1.020 
Microscopy Bland Muddy brown casts 


e Most cases of renal failure result in hypocalcemia due to reduced renal phosphorus excretion; 
because phosphorous combines with calcium to form calcium phosphate salts, serum calcium levels 
usually decline. 


Patients who have acute renal failure and hypercalcemia often have an underlying malignancy 
that is driving calcium release. This is most often seen in the setting of multiple myeloma 


Contrast Induced AKI 


Contrast-associated acute kidney injury 


e Creatinine elevation 24-48 hr after arterial contrast administration 


Presentation = ak 
e Gradual return to baseline within 3-7 days 

e Chronic kidney disease (particularly diabetic nephropathy) 
e High contrast load 

e Hypovolemia 

e NSAID use 


Risk factors 


e Prerenal vasoconstriction 


Pathophysiology balan 
e Direct’ - cytotoxicity 


e Clinical diagnosis (ie, biopsy usually not needed) 


Diagnosis e FeNa <1% & muddy brown, granular casts 
e Patchy necrosis of renal tubular cells on biopsy 


e Optimize renal perfusion (eg, 0.9% saline) 
Prevention e Hold NSAIDs 
e Use lowest volume of contrast agent possible 


FeNa = fractional excretion of sodium; NSAID = nonsteroidal anti-inflammatory drug. 


e Metformin is typically held before administering contrast to patients at risk for CA-AKI. 


done in order to prevent metformin accumulation (eg, lactic acidosis) from reduced renal 
elimination. 


It does not reduce the risk for CA-AKI itself. 


Rhabdomyolysis 
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Drug-induced rhabdomyolysis Rhabdomyolysis 


ee Paci Skeletal muscle lysis/necrosis due to: 
Statins, fibrates y e Crush injury or prolonged immobilization 
Colchicine Etiology 


Direct myotoxicity e Intense muscle activity (eg, seizure, exertion) 


Ethanol 


e Drug/medication toxicity (eg, statins) 


Cocaine 
e Cocaine e Muscle pain & weakness 
Vasoconstrictive ischemia : ~ cue, Seay : 
e Amphetamines e Dark urine (myoglobinuria/pigmenturia) 

f ~ | e Ethanol Clinical features |e + Blood on urinalysis & no RBCs on microscopy 
Prolonged immobilization] este e t Serum K & PO,, | serum Ca, t AST > ALT 
(compression ischemia) F r 

e Benzodiazepines e Acute kidney injury 
3 r e Serum creatine kinase >1,000 U/L 
Diagnosis : no 
e Consistent clinical features 
e Aggressive intravenous fluid resuscitation 
Management 


e Sodium bicarbonate in some cases 


ALT = alanine aminotransferase; AST = aspartate aminotransferase; RBCs = red blood cells. 


e Other laboratory abnormalities indicative of rhabdomyolysis include: 


e Hyperkalemia and hyperphosphatemia, which result from the release of these electrolytes from 
lysed muscle cells into the bloodstream. 


e Hypocalcemia, which is often present due to deposition of calcium in damaged muscle tissue. 


e Moderate transaminase elevations, which characteristically show greater elevation in aspartate 
aminotransferase(AST) than alanine aminotransferase (ALT) due to relatively higher levels of AST in 
skeletal muscle. 


¢ The intravascular volume depletion causes an initial prerenal insult, which is followed by a 
subsequent insult from direct tubular toxicity of heme (pigment nephropathy). 


Affected muscle groups must be monitored closely because the initial tissue damage and 
subsequent volume replacement create a risk for acute compartment syndrome. 


e What is the likely diagnosis in a patient who overdosed on cocaine and presents with elevated 
K+ and creatine phosphokinase (CPK)? 


Rhabdomyolysis 


e Statins can cause many adverse effects on skeletal muscle (eg, asymptomatic inflammation, myopathy, 
rhabdomyolysis), possibly by impairing regulatory proteins (eg, coenzyme Q). Colchicine inhibits 
microtubule function, leading to myocyte waste product accumulation. Synergistic toxicity can lead to 
widespread skeletal muscle necrosis. 


¢ Creatine phosphokinase is a marker of skeletal muscle damage, and serum elevation >1,000 U/L 


confirms the diagnosis in the appropriate clinical setting. 


¢ Opioids and other CNS depressants (eg, ethanol, benzodiazepines) can cause rhabdomyolysis by 
inducing impaired consciousness with prolonged immobilization and ischemic compression of 
dependent areas of skeletal muscle (eg, mottled skin over back, buttocks, and posterior thighs). 


Analgesic Nephropathy 
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Analgesic nephropathy 


Prolonged use of combination analgesics 

o Acetaminophen: direct oxidative renal toxicity 

o Aspirin/NSAIDs: depletion of glutathione impairs deactivation of reactive acetaminophen metabolites 
Manifests as chronic interstitial nephritis + papillary necrosis 


Pathophysiology 


History of chronic pain (eg, headaches, lower back pain) 

e Often asymptomatic, may have malaise, fatigue, flank pain 
Clinical presentation | e Urinalysis: WBCs & WBC casts + mild proteinuria 

e Hematuria & urine RBCs if papillary necrosis is present 

e Imaging: small kidneys + papillary calcification & irregular contours 


NSAIDs = nonsteroidal anti-inflammatory drugs; RBCs = red blood cells; WBCs = white blood cells. 


¢ NSAID-induced acute kidney injury: 


Patients with intravascular volume depletion (eg, vomiting, diarrhea) normally have increased renal 
prostaglandin production to dilate the afferent arteriole and maintain the glomerular filtration rate. 
Nonsteroidal anti-inflammatory drugs inhibit prostaglandin synthesis, which can cause prerenal 
azotemia. 


e.g: Cirrhosis: Which is a state of reduced intravascular volume 


Hemodialysis 


Indications for urgent dialysis (AEIOU) 


p e Metabolic acidosis 
Acidosis N 
o pH <7.1 refractory to medical therapy 


Symptomatic hyperkalemia 

o ECG changes or ventricular arrhythmias 

e Severe hyperkalemia 

o Potassium >6.5 mEq/L refractory to medical therapy 


Electrolyte abnormalities 


e Toxic alcohols (methanol, ethylene glycol) 
Salicylate 
e Lithium 


Ingestion 


Sodium valproate, carbamazepine 


Overload e Volume overload refractory to diuretics 


Symptomatic: 

o Encephalopathy 
o Pericarditis 

o Bleeding 


Uremia 


Cardiovascular risk factors in ESRD patients 


e Hypertension, diabetes mellitus & dyslipidemia 
Traditional risk factors e Left ventricular hypertrophy 
Advanced age & low physical activity 


e Anemia of chronic kidney disease 
ESRD-specific risk factors | e Vascular calcifications (t phosphorus, } calcium) 
Oxidative stress related to uremia and dialysis 


ESRD = end-stage renal disease. 


oxidative stress; resulting in accelerated atherogenesis and inhibition of nitric oxide synthesis. 


e What is the most common cause of death in dialysis and renal transplant patients? 


Cardiovascular disease : accounts for approximately 50% of all deaths in dialysis patients 


Renal , , 
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Q Patients with chronic renal failure are prone to volume overload, hyperkalemia, 
hyperphosphatemia, metabolic acidosis, hyperparathyroidism, osteodystrophy, and 
anemia. 


These patients should minimize their intake of fluids, potassium and phosphate 


Calcific Uremic Arteriolopathy 


Calcific uremic arteriolopathy (calciphylaxis) 


Arteriolar & soft tissue calcification 
Local tissue ischemia & necrosis 


Pathophysiology 


End-stage renal disease 
Hypercalcemia, hyperphosphatemia 
Hyperparathyroidism 

Oral anticoagulants (eg, warfarin) 


Risk factors 


Painful nodules & ulcers 
Clinical manifestations | e Soft tissue calcification on imaging 
Diagnosis requires skin biopsy: arteriolar calcification/occlusion, subintimal fibrosis 


Analgesia & wound care 
Treatment of risk factors (eg, high phosphorus, high calcium) 
Optimization of dialysis 


Management 


Vitamin K promotes synthesis of matrix proteins that prevent vascular calcification and reduce the risk of calciphylaxis. 
Therefore, patients with vitamin K deficiency or who are taking vitamin K inhibitors (eg, warfarin) are at increased risk of 
developing calciphylaxis. 


e Calciphylaxis is most common in areas of adiposity (eg, trunk, thighs) and, in contrast to atherosclerotic 
ischemia, usually presents with intact peripheral pulses. Laboratory studies can show high serum 
parathyroid hormone and hyperphosphatemia (which is common in patients with ESRD due to reduced 
renal clearance of phosphate). 


Although hypercalcemia (not hypocalcemia) is also a risk factor, normal serum calcium levels do not 
rule out calciphylaxis because tissue calcium concentrations may be much higher due to local 
inflammatory changes 


CardioRenal Syndrome 


Cardiorenal syndrome 


LV & RV failure 
A 
t Central venous & Vasoconstriction & l Cardiac 
renal venous pressure t Na & H20 reabsorption output 
A 
Venous Reduced 
congestion forward flow 
1 Glomerular capillary RAAS activation 1 Renal artery 
filtration gradient perfusion 
A 
LGFR 


Renal l , 
https://t.me/usmleinnercircle 


2r 


e Diuretics are usually the most effective therapy for AKI due to cardiorenal syndrome; the resulting 
reduction in renal venous pressure restores the glomerular capillary filtration gradient and improves 


GFR. 


Renal Stones 


Hematuria, Colicky Flank 
Pain Radiating to the 
Groin, Nausea / Vomiting 


Management of symptomatic ureteral stones 


Initial symptom control 
* Analgesia 

+ Antiemetics 

* N fluids ® Hematuria 


| 


Assess for the following: 
* Urinary infection 
* Acute kidney injury 
* Complete obstruction (anuria) 
+ Intractable pain, nausea, vomiting 


Ø Hematuria 


Consider Something Else 
(Highly Sensitive) 
NonCon U/S if 
CT Pregnant 


el caim | — 
tone 
| | IVF + Analgesia Analyze Stone NOW 
Treat on Size v 
Inpatient admission Outpatient management 24-hr Urine >6 weeks 
+ Urgent urology consultation * Pain control later 
+ IV medications (analgesics, * Oral hydration ` . ` . 
fluids + antibiotics) + Alpha blocker if stone 55 mm Children may present with Painless Hematuria 
+ Alpha blocker if stone >5 mm and s10 mm 
and <10 mm * Strain urine 
* Strain urine = | = 


Outpatient urology consultation for: 
+ Stone >10 mm 
* No stone passage in 4-6 weeks 
* Persistent pain 


©uworld 


Pain Control: morphine (narcotic) and ketolorac (NSAID) 


e Uric acid stones : radiolucent therefore must be evaluated by abdominal CT, ultrasound, or IV 
pyelography (not X-ray) 


Q e Be careful! Do not choose CT with contrast! For test purposes, don't pick U/A --> presence 
of hematuria is nonspecific 


e An intravenous pyelogram (IVP) uses IV contrast and plain x-ray to visualize the urinary 
system. IVP was previously the test of choice for diagnosing urinary stones. However, due to 
the risk of contrast administration (eg, allergy, acute kidney injury), non-contrast CT is now 
preferred. 


e What is the likely diagnosis in a patient with intermittent flank pain, low-volume voids, 
and occasional episodes of high-volume voids? 
Obstructive uropathy 


e.g. due to renal calculi; high-volume voids occur due to large volume of retained urine overcoming 
the obstruction (post-obstructive diuresis) 


Excessive diuresis may lead to potassium wasting and dehydration, both of which can 
cause weakness 
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Prevention of recurrent nephrolithiasis 


e Increase fluids (produce >2L urine/day) 

e Reduce sodium (<100 mEq/dL) 

e Reduce protein 

e Normal calcium intake (1200 mg/day) 

e Increase citrate (fruits & vegetables) 

e Reduced-oxalate diet for oxalate stones 
(dark roughage, vitamin C) 


Dietary 
measures 


e Thiazide diuretic 
e Urine alkalinization (potassium citrate/bicarbonate salt) 
e Allopurinol (for hyperuricosuria-related stones) 


Drug 
therapy 


Pyelonephritis 


Treatment of urinary tract infection in nonpregnant women 


e Nitrofurantoin 
e Trimethoprim-sulfamethoxazole 


Uncomplicated ets 
e Fosfomycin (single dose) 


UTI 
e Fluoroquinolones only if previous options cannot be used 
e Urine culture only if initial treatment fails 
A e Outpatient: fluoroquinolones 
Complicated j : y Te mo 
UTI e Inpatient: ceftriaxone, piperacillin-tazobactam, carbapenems (eg, imipenem) 


e Culture obtained prior to therapy, with adjustment of antibiotic as needed 


*Infection above the bladder (eg, pyelonephritis), pelvic pain in men, other signs or symptoms of systemic illness. 


Treatment of acute cystitis & pyelonephritis in nonpregnant women 


Nitrofurantoin for 5 days (avoid in suspected pyelonephritis or creatinine clearance <60 
mL/min) 


Uncomplicated Trimethoprim-sulfamethoxazole for 3 days (avoid if local resistance rate >20%) 


cystitis « Fosfomycin single dose 
e Fluoroquinolones only if above options cannot be used 
+ Urine culture needed only if initial treatment fails 
Fluoroquinolones*™ (5-14 days), extended-spectrum antibiotic (eg, ampicillin/gentamicin 
Complicated |° oq ( ys) pe (eg, ampi g ) 
cystitis" for more severe cases 
+ Obtain sample for urine culture prior to initiating therapy & adjust antibiotic as needed 
» Outpatient: Fluoroquinolones (eg, ciprofloxacin, levofloxacin) 
Pyelonephritis ¢ Inpatient: Intravenous antibiotics (eg, fluoroquinolone, aminoglycoside + ampicillin) 


Obtain sample for urine culture prior to initiating therapy & adjust antibiotic as needed 


*Associated with diabetes, pregnancy, renal failure, urinary tract obstruction, indwelling catheter, urinary procedure (eg, 
cystoscopy), immunosuppression & hospital-acquired. 
**Do not use fluoroquinolones in pregnancy. Consider cefpodoxime, cephalexin, amoxicillin-clavulanate & fosfomycin. 


e When is imaging indicated with pyelonephritis? 
Not indicated unless complicated (obstruction, sepsis) or no response to antibiotics after 48-72 
hours 
e What is the next step in management for a patient with pyelonephritis that has clinically resolved after 
two days of IV ceftriaxone? Urine culture reveals E. coli sensitive to ceftriaxone and TMP-SMX. 
Switch to oral TMP-SMX 


most hospitalized patients can be transitioned to culture-guided oral antibiotics if symptoms are 
improved at 48 hours 
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Pyelonephritis in pregnancy 


Risk factors 


Common 
pathogens 


Complications 


Treatment 


Asymptomatic bacteriuria 
Diabetes mellitus 
Age <20 


Escherichia coli (most common) 
Klebsiella 

Enterobacter 

Group B Streptococcus 


Preterm labor 
Low birth weight 
Acute respiratory distress syndrome 


Intravenous antibiotics 
Supportive therapy 


e What is the treatment of choice in a pregnant patient with pyelonephritis? 


Hospitalize + ceftriaxone 


Q UTI prophylaxis for rest of the pregnancy if pregnant female has pyelonephritis 


Asymptomatic Bacteriuria 


Asymptomatic bacteriuria in pregnancy 


Definition 


e 2100,000 CFU/mL bacteria 


e Pregestational diabetes 
mellitus 
History of urinary tract 
infection 
Multiparity 


Common 
pathogens 


Escherichia coli (most 
common) 

Klebsiella 
Enterobacter 

Group B Streptococcus 


Potential 


complications 


Treatment 


Acute pyelonephritis 
Preterm labor & delivery 


Cefpodoxime 
Fosfomycin 
Amoxicillin-clavulanate 
Nitrofurantoin* 


*Avoided in first & third trimesters. 
CFU = colony-forming units. 


Increase risk of pyelonephritis, preterm birth, and low birth weight. 


Recurrent UTI 
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Recurrent urinary tract infection 


e 22 infections in 6 months 


Definition 2 = 
e 23 infections in 1 year 

e History of cystitis at age <15 
e Spermicide use 

e New sexual partner 

e Postmenopausal status 


5 e Urinalysis 
Evaluation x 
e Urine culture 


e Behavior modification 
Prevention | e Postcoital or daily antibiotic prophylaxis 
e Topical vaginal estrogen for postmenopausal patients 


Risk factors 


Same for recurrent cystitis 
Renal Abscess 


Renal abscess 


Left kidney enlargement with 
central, hypodense fluid collection 


e Renal and perinephric abscesses manifest with insidious onset of flank pain and systemic symptoms 
(eg, fever, weight loss), typically in patients with a history of urinary tract infection or extrarenal 
infection (eg, bacteremia) in the prior 1-2 months. 


In most cases, the urinalysis demonstrates pyuria, bacteriuria, and proteinuria, but it may remain 
normal if the abscess is not in contact with the collecting ducts. 


Nephrotic Syndrome 
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Nephrotic syndrome 


Glomerular injury 


t Glomerular permeability 


| 


t Liver protein & Hypoproteinemia 


lipid synthesis 


| 


Hyperlipidemia $ Oncotic pressure —— | Hypovolemia 


t Aldosterone & + Blood flow to 
t ADH secretion the kidneys 
+ Na’ & water retention t Renin 


Lo t Hydrostatic pressure «—— Vasoconstriction 


Patients with nephrotic syndrome are at risk of developing atherosclerosis due to the loss of albumin, which triggers a 
compensatory increase in hepatic synthesis of cholesterol/triglyceride levels. 


ADH = antidiuretic hormone. 
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e What is the earliest renal abnormality in patients with diabetic nephropathy? 
Glomerular hyper-filtration (elevation in GFR) 


- First change that can be quantitated is thickening of GBM --> mesangial expansion --> nodular 
sclerosis 


- The pathologic hallmark of diabetic nephropathy is nodular glomerulosclerosis (with Kimmelstiel- 
Wilson nodules), but diffuse glomerulosclerosis is more common. 
e Which type of nephrotic syndrome is most commonly associated with renal vein thrombosis & 
Malignancy? 

Membranous nephropathy 


may present acutely with abdominal pain, fever, and hematuria or gradually as worsening renal function 
and proteinuria in an asymptomatic patient (more common) 


Also, patients with SLE can get membranous nephropathy, making them even more hypercoagulable 


Look for proteinuria, hyperlipidemia, hypoalbuminemia, and edema in a patient with cancer. 


HIV-associated nephropathy 
e Usually advanced HIV but can also occur with normal CD-4 count. 


e Can develop relatively quickly and typically presents with heavy proteinuria and rapidly progressive 
renal failure. 


Edema, hematuria, and hypertension may also occur. 


The diagnosis is confirmed with renal biopsy that demonstrates collapsing focal segmental 
glomerulosclerosis; tubuloreticular inclusions are usually visible on electron microscopy. 


Antiretroviral therapy (ART) may help kidney recovery and should be initiated in patients who develop 
HIVAN and are not already on therapy 
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prognosis for HIVAN is poor 


Glomerulonephritis 


Glomerulonephritis serologic evaluation 


Glomerular hematuria 
(dysmorphic erythrocytes + erythrocyte casts) 


| 


Serum complement | 
I ] 
Low Normal 
Immune complex mediated* Antibody mediated 

+ Lupus nephritis: ANA, anti-dsDNA antibodies * Goodpasture disease: anti-GBM 
* Membranoproliferative GN: cryoglobulins, anti-HCV antibodies 

+ Infection-related GN * Pauci-immune GN (GPA, MPA, 

° Poststreptococcal GN: ASO antibodies EGPA): ANCA 


° Staphylococcus-associated GN: +tissue/blood culture 


° Endocarditis-associated GN: +blood culture 


*IgA nephropathy is immune complex mediated; however, serum complement is typically normal. Lower complement 
consumption may result from IgA's primarily local complement activation & its limited effects on the classical pathway. 
ANA = antinuclear antibodies; ANCA = antineutrophil cytoplasmic antibodies; ASO = antistreptolysin O; 

dsDNA = double-stranded DNA; EGPA = eosinophilic granulomatosis with polyangiitis: 


GBM = glomerular basement membrane; GN = glomerulonephritis; GPA = granulomatosis with polyangiitis; 
HCV = hepatitis C virus; MPA = microscopic polyangiitis Ouworld 


9 What diseases will have a low C3? 
PSGN, SLE, MPGN, Bacterial endocarditis 


MPGN is classically associated with cryoglobulinemic small-vessel vasculitis (eg, palpable 
purpura, arthralgia) 


Glomerular hematuria |Nonglomerular hematuria 


Gross > microscopic 


« Glomerulonephritis + Nephrolithiasis 
o Poststreptococcal e Cancer (eg, renal, prostate) 
Common etiologies o IgA nephropathy e Polycystic kidney disease 


« Basement membrane disorder 


Infection (eg, cystitis) 
Papillary necrosis 


o Alport syndrome 


. ifi . ji 
are pages ic or no symptoms a 

e Nephritic syndrome e Urinary obstruction 

« Blood & protein e Blood but no protein 


Urinalysis 


« RBC casts, dysmorphic RBCs Normal-appearing RBCs 


¢ Glomerulonephritis general key points: 


e the differential for the type of glomerulonephritis is extensive 
e RBC casts are typical of GN 


e Definitive diagnosis is via biopsy 
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Renal 


e Important to rule out nephrotic syndrome with UA spot test or 24 hr urine collection 


Presence of hematuria and pulmonary edema helps distinguish nephritic syndrome from 
other causes of edema (e.g. hypoalbuminemia, cirrhosis, heart failure) 


e What is the likely diagnosis in a young male with hemoptysis and hematuria without history of 
sinusitis? 


Goodpasture's disease 


granulomatosis with polyangiitis can cause hemoptysis and hematuria with upper airway 
involvement (e.g. sinusitis, otitis media, etc.) 


Bladder 


Interstitial cystitis (painful bladder syndrome) 


Interstitial cystitis (painful bladder syndrome) 


Eniteniolo More common in women 
k ay Associated with psychiatric disorders (anxiety) & pain syndromes (fibromyalgia) 


Bladder pain with filling, relief with voiding 
+ Frequency, urgency 
Dyspareunia 


Clinical presentation 


Diagnosis 


Treatment 


Bladder pain with no other attributable cause for 26 weeks 
Normal urinalysis 


Not curative; focus is on quality of life 
Behavioral modification & trigger avoidance 
Amitriptyline 

Analgesics for exacerbations 


e Chronic, noninfectious cystitis with unknown etiology 


Pain can be exacerbated with sexual intercourse (dyspareunia) 


Urinary Incontinence 


Differential diagnosis of urinary incontinence 
Symptoms 


{ Urethral sphincter tone 


Stress Leakage with coughing, lifting, sneezing 


Urethral hypermobility 


Urge Detrusor hyperactivity Sudden, overwhelming urge to urinate 


Impaired detrusor contractility P R R 40 
Overflow Incomplete emptying & persistent involuntary dribbling 


Bladder outlet obstruction 
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Urinary incontinence 


Type Symptoms Treatment 


Lifestyle modifications 
Pelvic floor exercises 


Leakage with Valsalva 


Stress F 5 : 
(coughing, sneezing, laughing) Pessary 
Pelvic floor surgery 
3 « Lifestyle modifications 
Sudden, overwhelming, or frequent pia 
Urgency e Bladder training 


need to void 


Features of stress & urgency 
Mixed `, ; 
incontinence 


Constant involuntary dribbling & 
incomplete emptying 


Antimuscarinic drugs 


Variable treatment depending on predominant 
symptoms 


Identify & correct underlying cause 
Cholinergic agonists 
Intermittent self-catheterization 


Overflow 


First-line treatment for any type of urinary incontinence includes bladder training and pelvic floor muscle (Kegel) exercises 


Key idea: Neurogenic bladder can range from bladder atony to spastic bladder, but 
importantly these patients would have a clear neurological insult on NBME (Multiple 
sclerosis, stroke, etc.) 


e Initial evaluation of mixed incontinence includes a voiding diary, which tracks fluid intake, urine 
output, and leaking episodes in order to classify the predominant type of urinary incontinence and 
determine optimal treatment. 


All patients with mixed incontinence generally require bladder training with lifestyle changes (eg, 
weight loss, smoking cessation, decreased alcohol and caffeine intake) and pelvic floor muscle 
exercises (eg, Kegels). 


¢ What type of catheterization is recommended for patients with neurogenic bladder to reduce the 
risk of catheter-associated UTI? 
Clean intermittent catheterization 


i.e. insertion/removal of a clean urinary catheter every 4 - 6 hours; can be performed by patient or 
caregiver 


Causes of urinary incontinence in the elderly 


e | Detrusor contractility, detrusor overactivity 

e Bladder or urethral obstruction (eg, tumor, BPH) 
e Urethral sphincter or pelvic floor weakness 

e Urogenital fistula 


Genitourinary 


e Multiple sclerosis 
Neurologic e Dementia (eg, Parkinson, Alzheimer, normal pressure hydrocephalus) 
e Spinal cord injury, disc herniation 


e Delirium 

e Infection (eg, UTI) 

e Atrophic urethritis/vaginitis 
r A e Pharmaceuticals (eg, alpha blockers, diuretics) 
Potentially reversible ; z 

e Psychological (eg, depression) 

e Excessive urine output (eg, diabetes mellitus, CHF) 
e Restricted mobility (eg, postsurgery) 
e Stool impaction 


BPH = benign prostatic hyperplasia; CHF = congestive heart failure; UTI = urinary tract infection. 


e What is the next best step in management of a patient with acute urinary incontinence? The patient 
has a history of dementia and has been less active and sleeping more for the past week. Vitals are 
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normal. 
Urine analysis with culture 


Most common cause of UI in elderly patients are UTI's. Elderly patients often lack typical 
symptoms of UTI (like dysuria, fever). Patient may have delirium secondary to a UTI. 


Once infection is excluded, additional testing can be done to rule out other causes. 
e A continence pessary is used to treat stress urinary incontinence (SUI) and symptomatic pelvic 
organ prolapse (eg, anterior vaginal wall bulge); 


it works by stabilising the pelvic floor in its anatomic position and compressing the urethra against the 
pubic symphysis. 


Midurethral sling procedures are performed for SUI due to urethral hyper-mobility or when pessary 


fails. 


9 Vaginal estrogen therapy is used in patients with genitourinary syndrome of menopause (eg, 
vaginal dryness, atrophy) due to estrogen deficiency. 
In postmenopausal patients, localized estrogen can relieve urinary symptoms (eg, stress 
and/or urge incontinence) related to atrophy. 


9 Postmenopausal estrogen deficiency usually causes Urge Incontinence . 


¢ Stress urinary incontinence is often associated with urethral hyper-mobility. 


characterized by urethral angle of > 30 degrees from horizontal with an increase in abdominal 
pressure (Q-tip test); SUI may also be caused by decreased urethral sphincter tone 


NORMAL 


Resting 


STRESS URINARY 
INCONTINENCE 


Resting Valsalva 


¢ Postpartum SUI increases the risk of chronic SUI, but most cases are self-limited because the pelvic 
floor muscles and pudendal nerve heal after delivery; 


therefore, patients <6 weeks postpartum are managed with observation and reassurance and 
encouraged to perform Kegel exercises to strengthen pelvic floor muscles. 
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Renal Artery Stenosis 


Clinical clues to renovascular disease 


Resistant HTN (uncontrolled despite 3-drug regimen) 

Malignant HTN (with end-organ damage) 
HTN-related symptoms Onset of severe HTN (>180/120 mm Hg) after age 55 

Severe HTN with diffuse atherosclerosis 

Recurrent flash pulmonary edema with severe HTN 


Physical examination 
e Asymmetric renal size (>1.5 cm) 
e Abdominal bruit 
Supportive evidence | Laboratory results 
e Unexplained rise in serum creatinine (>30%) after starting ACE inhibitors or ARBs 
Imaging results 
e Unexplained atrophic kidney 


ARBs = angiotensin || receptor blockers; HTN = hypertension. 


Dx: Renal USG with Doppler 


¢ RAS causes Secondary Hyper Aldosteronism 


A systolic-diastolic abdominal bruit lateralizing to one side can be heard in ~40% of patients; 


this finding has very high specificity(99%) for RAS. 


Treatment: 
1. ACE, ARB - ist Line; Nephroprotective 
-there is a higher risk of AKI; therefore, renal function should be monitored closely. 


-Given for both unilateral and bilateral RAS ( continued if the creatine rise remains acceptable 
ie, <30%). 


2. Revascularisation with stenting or angioplasty done only for refractory cases 


9 Transplant RAS typically occurs in the first 2 years after kidney transplantation. 


Renal Vein Thrombosis 


Renal vein thrombosis 


Hypercoagulability 
o Nephrotic syndrome (particularly membranous nephropathy) 
Causes o Malignancy (particularly renal cell) 
o Other (eg, inherited thrombophilia, oral contraceptive pills) 
e Trauma 


e Acute: renal infarction symptoms (flank pain, hematuria, t LDH, t kidney size on imaging) 


Clinical features e = 
e Chronic: renal symptoms typically absent (may cause pulmonary embolus) 


e CT scan or MR angiography 


Diagnosis 
e Renal venography 


e Anticoagulation 


Treatment s x 
e Local thrombolysis/thrombectomy (if AKI present) 


AKI = acute kidney injury; LDH = lactate dehydrogenase. 
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Renal Cancers 


e Renal cell carcinoma and hepatocellular carcinoma : Secrete EPO (causing polycythemia vera) 


e Patients age > 35 with gross hematuria should be evaluated for urological neoplasms with CT 
urogram (diagnostic imaging) and cystoscopy. 


Indications for cystoscopy 


e Gross hematuria with no evidence of glomerular disease or infection 

e Microscopic hematuria with no evidence of glomerular disease or infection 
but increased risk for malignancy 

Recurrent urinary tract infections refractory to antibiotic therapy 

e Obstructive symptoms with suspicion for stricture, stone 

e Irritative symptoms without urinary infection 

Abnormal bladder imaging or urine cytology 


e In a patient with with unexplained hematuria and risk factors for bladder cancer, cystoscopy is the 
preferred next step to examine the bladder and urethral linings. 


Eg. patient with BPH has gross and microscopic hematuria with extensive smoking history — 
Cystoscopy should be obtained to rule out bladder cancer 

e What is the most common malignancy associated with painless hematuria in adults? 
Bladder tumors 


especially patients age > 35 with a smoking history 


Bladder cancer 


Epidemiolc e >90% urothelial carcinoma 
P gy e î Risk with smokers & exposure to industrial carcinogens 


e Painless hematuria throughout micturition 
Manifestations | e Irritative voiding symptoms (eg, frequency, urgency, dysuria) 
e Regional pain 


Diagnosis e Flexible cystoscopy with biopsy (gold standard) 


e Urine cytology 


e TURBT 
e Upper urinary tract imaging (eg, IVP, MRI, CT) 


e No muscle invasion: TURBT & intravesical immunotherapy 
Treatment e Muscle invasion: radical cystectomy & systemic chemotherapy 
e Metastatic: systemic chemotherapy & immunotherapy 


IVP = intravenous pyelogram; TURBT = transurethral resection of bladder tumor. 


e What is the current recommended screening regimen for bladder cancer? 
Not recommended, even in patients with significant smoking and family histories 


bladder cancer screening does not provide survival benefit, even among high-risk populations. 
This is likely due to the following: 


e Current screening tests such as dipstick urinalysis (for hematuria), cytology of urine sediment, 
and urinary tumor biomarkers have relatively low sensitivity/specificity, leading to missed 
cases (low sensitivity) or unnecessary workup (false-positive testing). 


e Most bladder cancers are detected at an early stage, progress slowly, and are associated 
with relatively high rates of 5-year survival; therefore, earlier detection (via screening) 
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provides minimal mortality benefit. 


Ideal screening program 


Disease characteristics 


Common 

Serious 

Long asymptomatic phase 
Correctable if identified early 


Patient characteristics 


High prevalence in screened population 
Appropriate age range & gender 


Test characteristics 


Low cost relative to disease severity 
High sensitivity & specificity 
Acceptable to broad range of patients 


Program 
characteristics 


Identifies population to be screened 

Avoids "overdiagnosis" (detects benign/indolent disease) 

Avoids "lead-time" bias (detects disease early but does not alter ultimate 
prognosis) 

Improves outcomes of screened vs nonscreened population 


Miscellaneous 


Peripheral Edema 


Increased capillary hydrostatic pressure 


Decreased capillary oncotic pressure 


(hypoalbuminemia) 


Increased capillary permeability 


Causes of peripheral edema 


e Heart failure (left ventricular & cor pulmonale) 
Primary renal sodium retention (renal disease & drugs) 
Venous obstruction (eg, cirrhosis & venous insufficiency) 


Protein loss (eg, nephrotic syndrome & protein-losing enteropathy) 
Decreased albumin synthesis (eg, cirrhosis & malnutrition) 


Burns, trauma & sepsis 

Allergic reactions 

Acute respiratory distress syndrome 
Malignant ascites 


Lymphatic obstruction/increased interstitial 
oncotic pressure 


Hematuria 


Evaluation of red urine 


Red/brown urine, 
heme-positive dipstick 


l 


Urinalysis 


23 RBC 0-2 RBC 


| -—— 7 


Hematuria Hemoglobinuria 


+ Intravascular 


+ 1 Hemoglobin & 
haptoglobin 


CK = creatine kinase; RBC = red blood cells. 


Renal 


Malignant ascites 
Hypothyroidism 
Lymph node dissection 


Hematuria throughout urinary stream: 
+ Renal mass (benign/malignant) 

+ Glomerulonephritis 

+ Urolithiasis 

+ Polycystic kidney disease 

+ Pyelonephritis 

+ Urothelial cancer 

+ Trauma 


Myoglobinuria 
+ Rhabdomyolysis 
hemolysis *TCK 


©uworld 
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Terminal hematuria: Lower collecting system 


e Urothelial cancer 
e Cystitis (infectious/post radiation)» 
+ Urolithiasis 

* Benign prostatic hyperplasia 

e Prostate cancer 


Initial hematuria: 
+ Urethritis 


+ Trauma (eg, catheterization) ©UWorld 


e Initial hematuria is characterised by blood at the beginning of the voiding cycle and often reflects a 
urethral source. 


e Total hematuria is characterised by blood during the entire voiding cycle and can reflect bleeding 
from anywhere in the urinary tract (eg, bladder, kidneys). 


e Terminal hematuria is characterised by blood at the end of voiding cycle and often suggests bleeding 
from the prostate, bladder neck or trigone, or posterior urethra. 
Significant exertion (eg, long-distance running) can lead to dark urine due to the following: 
e Myoglobinuria from skeletal muscle injury (ie, rhabdomyolysis) 


e March hemoglobinuria (Exertional hemoglobinuria) (eg, mechanical red blood cell (RBC) 
damage/hemolysis in the vasculature of the plantar surface vasculature of the feet) (rare) 


e Benign hematuria from bladder due to traumatic injury to the bladder mucosa 


Dx: clinical, T/t: Self Limited 
Renal Osteodystrophy 


Renal osteodystrophy 


Chronic kidney disease (1 GFR) | 


£ 1,25-Dihydroxyvitamin D + Phosphate filtration 


ł Calcium T Phosphorus 


Y 
T PTH 
(secondary hyperparathyroidism) 


Inadequate treatment Optimal treatment* Excessive treatment 
Osteitis fibrosa cystica Adynamic bone disease 
* High PTH, high bone turnover e Low PTH, low bone turnover | 
+ | Mineralization with fibrosis, + } Cellularity & mineralization, 
t fracture risk t fracture risk 


Y 
Normal bone turnover | 


*Treatment involves dietary phosphate restriction + phosphate binders. Once phosphorus is normalized, vitamin 
D can be given (while closely monitoring for hypercalcemia 
GFR = glomerular filtration rate; PTH = parathyroid hormone. ©uworld 


Renal Drugs 
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Diuretic effects on total body electrolyte levels 


Uric 


Diuretic type Na* | K* | HCO3" | Ca2* 
YP 3 acid 


Loop 


tt t 
(eg, furosemide) ied ba t 


Thiazide 


diye t t t 
(eg, HCTZ, metolazone) 


Potassium sparing 
(eg, spironolactone, amiloride) 


Carbonic anhydrase inhibitor 
(eg, acetazolamide) 


HCTZ = hydrochlorothiazide. 


¢ Acute nitrofurantoin-induced pulmonary injury is due to a hypersensitivity that can present with 
fevers, shortness of breath, dry cough, and erythematous rash. 


Symptoms usually begin 3-9 days from medication initiation. Bilateral basilar opacities and pleural 
effusions are common. 


Treatment involves cessation of nitrofurantoin. 


Paeds Renal 


9 ¢ In utero hydronephrosis: if sufficient amniotic fluid is present, dont do anything. 


if there is oligohydramnios, you can try in utero surgical diversion of kidneys. (only in severe 
cases though) 


Evaluation of hematuria in children 
Hematuria 
(23 RBC) 
1 
Pr- ~ y} 
Glomerular’ Nonglomerular | 
Symptomatic Asymptomatic 
Creatinine, Urinary tract Consider 
complement Trauma history infection Forn noate i ay ona. + Renal ultrasound 
levels, CBC (dysuria, pyuria) y + Urine culture 
| | | J ny * Urine Ca:Cr 
CT scan of Urine culture, Renal 
abdomen antibiotics Reassurance ultrasound 
‘Findings of glomerular disease include brown urine, edema, hypertension, proteinuria, and RBC casts. 
Ca:Cr = calcium to creatinine ratio; CBC = complete blood count; RBC = red blood cell Ouvvoria 
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e Young children are more likely to have stones located in the kidney, which are painless and cause an 
atypical presentation of gross hematuria alone, 


The preferred imaging study for evaluation of nephrolithiasis in children is a renal and bladder 
ultrasound, which can detect some stones and ureteral obstruction while avoiding radiation 
exposure. 


CT scan of the abdomen without contrast is more sensitive, particularly for identifying small 
calculi, and may be required if the ultrasound is nondiagnostic 


Q Glomerular disease should be suspected with any of the following: 
e Red blood cell casts (pathognomonic) 


e Proteinuria 


Hypertension 
e Edema 


e Brown, cola-colored urine (in contrast to red/pink urine with lower urinary tract bleeding) 


Neonatal AKI 


Common causes of neonatal acute kidney injury 


e Hypovolemia 
Prerenal disease | e Cardiac disease 
Sepsis 


Acute tubular necrosis (eg, ischemic injury) 
e Nephrotoxins (eg, maternal NSAID use, aminoglycosides) 
e Renal vascular disease (eg, renal vein thrombosis) 

e Glomerular & cystic disease (eg, polycystic kidney disease) 
e Congenital anomalies (eg, renal agenesis) 


Intrinsic renal 
disease 


Postrenal A , 
t e Obstructive uropathy (eg, posterior urethral valves) 
disease 


NSAID = nonsteroidal anti-inflammatory drug. 


All neonates with oliguria require further evaluation with the following: 


e History and physical examination to evaluate for possible risk factors (eg, nephrotoxins, family 
history, renal anomaly) and volume status (volume overload vs hypovolemia) 


e Renal and bladder ultrasound (RBUS), which documents the number, shape, and size of the 
kidney(s) and detects vascular abnormalities or congenital anomalies. 


Nocturnal Enuresis 
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Primary nocturnal enuresis 


Definition 


e Nighttime urinary incontinence age 25 
e No prior prolonged period of overnight dryness 


Pathogenesis 


Delayed maturation of bladder control 
e + Nocturnal urine output (eg, t evening fluids, | ADH) 
| Bladder capacity 


Risk factors 


e Family history 
e Boys age 5-8 


e Urinalysis (to exclude other causes) 


Evaluation Hee i 
e Voiding diary 
e Treatment of comorbid conditions (eg, constipation) 
e Behavioral modifications (eg, restrict evening fluids) 
Management 7 
e Enuresis alarm 
e Desmopressin therapy 


Etiology 
Psychological stress 
Urinary tract infection 

Diabetes mellitus 


Diabetes insipidus 


Obstructive sleep apnea 


Causes of secondary enuresis 


Associated symptoms 


Behavior regression, mood lability 

Dysuria, hesitancy, urgency, abdominal pain 

Polyuria, polydipsia, polyphagia, weight loss, lethargy, candidiasis 
Polyuria, polydipsia 


Snoring, dry mouth, fatigue, hyperactivity, irritability 


Secondary nocturnal enuresis is more likely to be due to a medical 


ADH = antidiuretic hormone. 


Family history of bed wetting is the greatest risk 


factor. 


condition 


Constipation is commonly associated with bladder dysfunction and should be considered in any patient 
with enuresis. Because of the close proximity of the bladder to the rectum, fecal retention can lead to a 
decreased functional bladder capacity and instability of the detrusor muscle of the bladder. 


Although often mistaken as diarrhoea, encopresis (ie, fecal incontinence) is usually a sign of 
constipation and is characterised by leakage around impacted stool. 


Left-sided firmness, or a palpable fecal mass, on abdominal examination further supports the 
diagnosis of constipation. 


Medical conditions causing enuresis 


Etiology 


Symptoms 


Findings 


Constipation* 


Infrequent & hard stools 
Encopresis 


+ Palpable stool mass 


Bladder dysfunction* 


Daytime incontinence 
Weak stream, urgency, straining 


+ Recurrent urinary tract infections 


Urinary tract infection 


Dysuria, urgency, frequency 
Abdominal pain 


Positive urine culture 


Chronic kidney disease 


Daytime incontinence 
Weight loss, fatigue 


Hypertension 


Proteinuria, hematuria 


Diabetes mellitus 


Polyuria, polydipsia, polyphagia 
Weight loss, fatigue 


Glucosuria 


Diabetes insipidus 


Polyuria, polydipsia 


Low urine specific gravity 


Obstructive sleep apnea 


Snoring 
Hyperactivity, inattention 


Adenotonsillar hypertrophy 


*Often a clinical diagnosis. 
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Evaluation of bladder dysfunction in children 


Bladder dysfunction 


in children 
i . à Treat underlying cause 
— Positive —> 

wasae di (eg, UTI, diabetes mellitus) 
| 

Negative 
| 

l l 
Nighttime Daytime 
symptoms only symptoms 


| 


Red flags for spinal 

cord anomaly? 

+ Neurologic deficits* 

* Cutaneous lumbosacral 


abnormality 
| 
| l 
Yes No 
Y 4 4 
Manage nocturnal Obtain spinal MRI for Consider VUR, constipation, 
enuresis spinal dysraphism behavioral etiologies 


UTI = urinary tract infection; VUR = vesicoureteral reflux 
*Lower extremity weakness, hypotonia, hyporeflexia. ©UWorld 


e CKD in children is most commonly due to a congenital urinary tract abnormality such as posterior 
urethral valves (PUV). PUV is an obstructive uropathy that prevents the outflow of urine from the 
bladder, causing symptoms of bladder dysfunction such as urinary incontinence (during the day and 
night) and a weak stream. Urinary stasis and associated vesicoureteral reflux from the distended 
bladder into the ureters can cause damage to the kidneys and predispose patients to recurrent UTIs, 
which further contribute to renal scarring. 


Fatigue, poor growth, and hypertension in a child, in addition to urinary symptoms, should also raise 
suspicion for CKD. Proteinuria (and/or hematuria) on urinalysis may be present and cause edema if 
in the nephrotic range (typically 23+). The next step in evaluation of CKD is to check a serum 
creatinine level as an indicator of renal function. Imaging with renal ultrasound and voiding 
cystourethrogram may also be considered. 


The first step in evaluation of all patients with nocturnal enuresis (both primary and secondary) 
is a urinalysis(UA). 


Vesicoureteral Reflux 
Symptoms? Recurrent UTI's in neonate/child 
Diagnosis? 
e UA, urine culture 
e UIS 
e Contrast voiding cystourethrogram (test of choice for definitive diagnosis) indicated in: 
o >2 episodes of febrile UTIs 
o Renal anomaly detected on UIS 


e Findings: retrograde reflux of contrast into ureters during micturition is diagnostic of VUR. 
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Renal 


Cystourethrogram: contrast instilled into bladder through foley --> images obtained via fluoroscopy 
while child is voiding 


Primary vesicoureteral reflux in children 


Pathogenesis | e Retrograde urine flow through a short intravesical ureter 


Presentation | e Febrile urinary tract infection 


Di n e Renal ultrasonography: hydronephrosis 
iagnosis 
g e Voiding cystourethrography: ureteral filling + dilated collecting system 


e Mild (grade l-ll)*: observation + prophylactic antibiotics 


Management : nota 
e Severe (grade Ill-IV)*: prophylactic antibiotics + surgery 


e Mild: spontaneous resolution with growth 


Prognosis : " p a Bye . 
e Severe (without intervention): renal scarring and chronic kidney disease 


*Plus screening/treatment of concomitant bladder & bowel dysfunction (eg, stool softeners/laxatives). 


Spontaneous resolution of VUR by age 5 is common due to growth of the intravesical ureteral segment 


Vesicoureteral reflux 


JULY 


Normal Grade | Grade II Grade III Grade IV Grade V 


Into a nondilated ureter 
Into the pelvis & calyces without dilation 


Mild to moderate dilation of the ureter, renal pelvis & calyces, 
with minimal blunting of the fornices 

Moderate ureteral tortuosity & dilation of the pelvis & calyces 

j si | 


Gross dilation of the ureter, pelvis & calyces; loss of papillary 
impressions; ureteral tortuosity 


Renal scintigraphy with dimercaptosuccinic acid is the preferred modality for long-term 
evaluation for renal scarring. 


UTI 


Indications for renal & bladder ultrasound 


+ Infants and children age < 24 months with a first febrile UTI 
+ Recurrent febrile UTIs in children of any age 


+ UTI in a child of any age with a family history of renal or 
urologic disease, hypertension, or poor growth 

+ Children who do not respond to appropriate antibiotic 
treatment 
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Urinary tract infection (UTI) in children 


e Female sex 

. j j le infani 

e Urologic abnormalities (eg, vesicoureteral reflux) 
e Bowel/bladder dysfunction (eg, constipation) 


Risk factors 


nee e Infants: fever, fussiness, poor feeding 
Clinical features ji i ‘ 7 
e Older children: dysuria, suprapubic/flank pain 


e Urinalysis: leukocyte esterase, nitrites, WBCs 


Laboratory findings £ AN 
e Urine culture: bacteriuria 


e Antibiotics (eg, cephalosporin) 

e First febrile UTI: 

Management o Age <2: RBUS, followed by VCUG if abnormal 
o Age 22: observation alone 

Recurrent febrile UTIs: RBUS & VCUG 


RBUS = renal & bladder ultrasound; VCUG = voiding cystourethrogram; WBCs = white blood cells. 


Recurrent UTI= 22 episodes. 


Q Ciprofloxacin is reserved for treatment of UTIs caused by Pseudomonas aeruginosa, which 
typically occur in patients with an indwelling catheter 


UTI's in Children 


1. Urine analysis and urine culture 


2. Renal and bladder U/S 
a. 2-24 mo w/ febrile UTI 


b. Recurrent UTI's (any age) 


3. Voiding cystourethrography 
a. <1 mo. 
b. <2 years with recurrent UTI’s (>2 episodes of febrile UTIs) 
c. Organism other than E. coli 


d. if any anomaly seen in U/S 


e What is the next step in management for a 12-month-old girl with a confirmed E. coli UTI that is 
resolving after initiation of antibiotics? 


Renal and bladder ultrasound 


e What is the first step of diagnosis of a UTI in infants in diapers? 
Straight catheterization to obtain sterile specimen sample for UA and urine culture 


clean-catch specimens are unreliable in diapered patients due to high likelihood of contamination 
with stool or skin flora 
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The presentation of UTI in infants is nonspecific and can include fever, fussiness, and poor 
feeding. 


Benign Proteinuria 


e What is the next step in management for a child that is found to have isolated proteinuria on urine 
dipstick? 


Repeat dipstick testing on two subsequent occasions 


if subsequent tests are negative, the diagnosis is transient proteinuria; if subsequent tests reveal 
continued proteinuria, further workup is warranted 


Benign proteinuria 


e Defined as isolated proteinuria < 3.5 g/day 
e Important, benign differential diagnosis in the evaluation of proteinuria 
e Very common; mostly affects younger individuals 
e Types of benign proteinuria 
Orthostatic proteinuria (postural proteinuria): increased protein excretion only in the upright position 
Transient proteinuria 
Most common cause of isolated proteinuria in children 
Causes: 
Heavy exertion/stress 
Fever 
Exposure to cold temperatures 
e Adipstick test should be repeated to exclude underlying disease. 
s No treatment necessary; excellent prognosis 


Most common cause of proteinuria in children 


Renal Surgery 


Genitourinary trauma 
Gross hematuria following blunt trauma suggests an injury to what structures? 
Kidney or bladder 
1. Thus, need to first do a CT scan to identify any renal trauma 
2. Injury to the bladder can be determined by either a retrograde cystogram or CT cystogram 


3. Blood at the urethral meatus suggests urethral injury -- perform retrograde urethrogram 
9 ¢ Ability to insert a Foley catheter helps distinguish Bladder Injury from urethral injury 


Kidney Injury 

e Evaluation of kidney injury in blunt genitourinary trauma should include urinalysis and contrast- 
enhanced CT of abdomen/pelvis in hemodynamically stable patients with evidence of flank pain and 
ecchymosis, costovertebral area tenderness, and hematuria. 


may warrant retrograde cystourethrogram if patients have gross hematuria, difficulty urinating, 
blood at the meatus, or suprapubic pain 


Bladder 
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¢ Rupture of the dome of the bladder can cause urine to leak into the peritoneal cavity and can lead 
to chemical peritonitis. 


Irritation of peritoneal lining of right or left hemidiaphragm may cause referred pain to shoulder 


(Kehr sign") 


Retrograde cystography, in which the bladder is passively filled (eg, via Foley catheter) with 
water-soluble contrast and then imaged (eg, CT scan), can confirm the diagnosis 


Ureter Injury 
e Usually due to gynae procedures — Spl Hysterectomy 


e Ureter obstruction = Hydronephrosis — nonradiating back pain and costovertebral angle 
tenderness 


e Only 1 ureter involved usually — Creatinine normal 


¢ Dx: Renal USG 


e Unilateral ureteral laceration, during hysterectomy, may present with Intrabdominal Urine Collection 
and abdominal distention. 


might overflow through vaginal sutures as vaginal discharge. 
Urethral Injury 


Urethral injuries 


e Anterior urethral injury 
Partial injury: place Foley catheter for healing by secondary intention 
Penetrating injury: surgical exploration with debridement and defect repair with a direct anastomosis over a 
catheter 

e Posterior urethral injury 


Endoscopic approach: early realignment (within 1 week) with combined transurethral and percutaneous transvesical 
approach 


Surgical approach: place suprapubic catheter > delayed urethroplasty (6-12 weeks after initial injury) 


e What imaging modality is used to diagnose urethral injury? 
Retrograde urethrogram 


Extravasation of contrast from the urethra is diagnostic of urethral injury. 


Radiographic anatomy on RGU 


Prostate =. 


ger 


Membranous urethra 


< 


A 


Bulbar urethra 


\ Penile urethra 
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e Any of the following should prompt evaluation for urethral injury: 
e Blood at the urethral meatus 
e Hematuria (eg, pinkish-red urine) 


e Difficulty voiding (due to disruption of urethral continuity) 


e Are most cases of Posterior urethral injury treated with immediate or delayed surgical repair? 
Delayed 


typically treated with temporary urinary diversion by suprapubic catheter, followed by delayed 
repair 


¢ Anterior urethral injuries (eg, penile fracture, straddle injury) are typically repaired urgently (eg, 
within 24 hours) 


e Foley catheter NOT recommended for patients with suspected urethral injury 


Post Operative Urinary Retention 


e Urinary retention is a common postoperative complication. Factors associated with an increased risk of 
POUR include: 


e Patient factors: increasing age and male sex (eg, prostatic enlargement) 


e Type of surgery: hernia repair, joint arthroplasty, or anorectal operations 


e Anesthetic factors: prolonged anesthetic duration, excessive fluid administration, and use of 
medications (eg, opioids, anticholinergics) that impair bladder emptying 


Dx: Suprapubic Fullness, USG (>300ml urine) 


Urethral Strictures 


Urethral stricture 


Male > female 

Urethral trauma (eg, catheterization) 
Urethritis 

Radiotherapy 


Etiology 


Weak or spraying stream 
Symptoms Incomplete emptying 
Irritative voiding (eg, dysuria, frequency) 


Acute urine retention 


Complications Recurrent urinary tract infection 
Bladder stones 


Postvoid residual, uroflowmetry 
Diagnosis Urethrography 
Cystourethroscopy 


e Dilation 


Management 
g e Urethroplasty 


Commonly Idiopathic 
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Pulmonary 


Physiology 
Ventilator 
Pulmonary Function Tests 
Capnography 
PIP 
DLCO 
Hypoxemia 
Methemoglobinemia 
Cyanide Toxicity 
CO Poisoning 
Hemoptysis 
Head, Neck & Nose 
Stridor 
Laryngomalacia 
Torus Palatinus 
URI 
Epiglottitis 
Retropharyngeal Abscess 
Peritonsillar Abscess 
Sinusitis 
Tracheitis 
Laryngeal Papillomatosis 
Rhinitis 
Septal Hematoma 
Neck Masses 
Mediastinum 
Masses 
Acute Mediastinitis 
Obstructive 
Acute Bronchitis 
COPD 
Treatment 
Asthma 
Status Asthmaticus 
Occupational Asthma 
Exercise Induced 
Treatment 
Bronchiectasis 


Allergic Bronchopulmonary Aspergillosis 


Restrictive 
Interstitial Lung Disease 
Hypersensitivity Pneumonitis 
Sarcoidosis 
Pulmonary Hypertension 
Pneumonia 


Pulmonary 
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Pulmonary 


VAP 
Aspiration Pneumonia 
Treatment 
Pleural Effusion 
Lung Abscess 
Pneumothorax 
Spontaneous Pneumomediastinum 
Pulmonary Embolism 
DVT 
Air embolism 
ARDS 
Lung Cancer 
Pancoast Tumor 
Lung Carcinoid Tumour 
Head and Neck Cancer 
Nasopharyngeal Carcinoma 
Oral Leukoplakia 
Miscellaneous 
Chronic Cough 
Hyperventilation Syndrome 
Acute Chest Syndrome 
Decompression Sickness 
High Altitude Sickness 
Diffuse Alveolar Hemorrhage 
Pulmonary Paeds 
Choanal Atresia 
CHARGE Syndrome 
Foreign Body Aspiration 
Nasal Foreign Body 
NRDS 
Persistent Pulmonary Hypertension of Newborn 
OSA 
Breath holding spells 
Sudden Infant Death Syndrome 
Drowning 
Pulmonary Surgery 
Post-operative Atelectasis 
Flail Chest 
Blunt Chest Trauma 
Hemothorax 
Tracheobronchial Injury 
Pulmonary Contusion 
Diaphragmatic Rupture 
Diaphragmatic Paralysis 


Physiology 
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Pulmonary 


Topography of the lungs 
Lower border of | Midclavicular | Midaxillary | Paravertebral 
pleura line line line 
L & vi l 
ungs (& visceral | oih pib 8th rib 10th rib 
pleura) 
10th rib 
Right - upper 
Parietal pleura 8th rib border 12th rib 
Left - lower 
border 


Lung cells & functions 


Cell type Normal function(s) 


Example disease 
association(s) 


Alveolar 
macrophage 


e Clearance of alveolar debris 
(surfactant, pathogens, inhaled 
particulate matter) 


PAP: impaired macrophage 
clearance of surfactant 


Type 1 e Alveolar epithelial lining for gas . 
pneumocyte exchange 


ARDS due to inhalational 
injury 


e Surfactant production 


Type 2 j e Hyaline membrane disease 
e Stem cell reservoir for type 1 ` 
pneumocyte of prematurity 
pneumocytes 
Ciliated is e Ciliary dyskinesia 
. e Mucociliary escalator 
airway i (Kartagener syndrome) 
. 4 e Salt, water & moisture at Si 
epithelial 3 e Cystic fibrosis: airway 
homeostasis k Ñ 
cell desiccation 
. . % g e COPD: tobacco smoke 
Club cell |e Protection & repair of distal airway 


detoxification 


Goblet cell | e Secretion of mucins 


COPD & asthma: goblet cell 
metaplasia & mucus 
hypersecretion 


Fibroblast i 
tissue 


e Maintenance of interstitial lung 


IPF: increased fibroblast 
activity 

Emphysema: decreased 
fibroblast activity 


ARDS = acute respiratory distress syndrome; COPD = chronic obstructive pulmonary disease; 


IPF = idiopathic pulmonary fibrosis; PAP = pulmonary alveolar proteinosis. 
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Spectrum of ventilation/perfusion (V/Q) mismatch 


intrapulmonary shunt Normal 


Dead-space ventilation 
Perfusion without ventilation (V=0) V & Q matched 


Ventilation without perfusion (Q=0) 


uV tv 1Q HQ 
Diffuse Lobar pneumonia, Segmental Massive PE, 
pulmonary localized atelectasis PE R-to-L shunt, 
edema, severe PAH 
ARDS 
Consolidated Normally Doma Q Normally Unperfused 
a regions ventilated matehing perfused regions 
g regions regions 
2 
o 
© 
= 
0 1 % 0 1 o 0 1 ° 
VIQ ratio VIQ ratio VIQ ratio 


ARDS = acute respiratory distress syndrome; PAH = pulmonary arterial hypertension; PE = pulmonary embolism. 


Ventilator 


e When using a ventilator, the goal is to keep 
-SpO2 between 88 - 95%. 
-PaO2 between 55 - 80 mmHg 


¢ When using a ventilator, prolonged FiO2 levels > 60% are associated with oxygen toxicity. 


thus it is usually preferable to increase PEEP to allow for lower levels of FiO2 if oxygenation needs to 
be increased. 


9 02 is changed with altering FiO2 or PEEP. 
CO2 is changed with tidal volume or respiratory rate (preferred) 


¢ In general, tidal volumes in mechanically ventilated patients should be about 6-8 ml/kg of ideal body 
weight. 


70kg patient = tidal volume of ~420 
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+ Positive end-expiratory pressure (PEEP): 
ventilator setting that can be chosen to increase 
functional residual capacity (FRC) by reducing 
alveolar collapse during mechanical ventilation 

Definition: Positive pressure (~ 5 cm H20) 
in the lung is maintained over the entire 
inhalation and expiration phases. 
Mechanism of action 

PEEP f¢ alveolar pressure and alveolar 

volume — collapsed or unstable alveoli 

reopen — improves ventilation/perfusion 

relation 

Provides an adequate arterial PaO, at a 

low and safe concentration of oxygen (< 

60%) — reduces the risk of oxygen toxicity 
Advantages 

Avoidance of atelectasis 

t Oxygenation 

t Gas exchange area 

t Functional residual capacity 

1 Pulmonary compliance 


* Complications of PEEP: 


e Barotrauma; typically involves worsening SOB after PEEP has been given to the pt 


e Pneumothorax; suspect this if the patient becomes hypotensive and mediastinal shift/tracheal 
deviation; diagnosed with CXR; treatment with needle decompression; can be secondary to 
barotrauma. 


Noninvasive positive pressure ventilation 


e COPD (severe exacerbation, prevent extubation failure) 
e Cardiogenic pulmonary edema 
Indications e Acute respiratory failure 
(strongest evidence) o Postoperative hypoxemic respiratory failure 
o Immunosuppressed patients 
e Facilitate early extubation 


Medical instability 
e Cardiac or respiratory arrest (or impending arrest) 
e Severe acidosis (pH <7.1) 
e Acute respiratory distress syndrome 
e Nonrespiratory organ failure 
o Unstable cardiac arrhythmia/hemodynamic instability 
o Encephalopathy (Glasgow Coma Score <10) 
Contraindications o Gastrointestinal bleed 
Inability to protect airway 
e Uncooperative or agitated 
e Inability to clear secretions/high aspiration risk 
Mechanical issues 
e Recent esophageal anastomosis 
e Facial or neurologic surgery, deformity, or trauma 
e Upper airway obstruction 


COPD = chronic obstructive pulmonary disease. 


9 Somnolent patient or coma: inability to protect airway = Intubation 


¢ Positive pressure mechanical ventilation causes an acute increase in intrathoracic pressure. 
in the setting of decreased CVP (e.g. hypovolemic shock), this can cause acute loss of right 
ventricular preload with resultant sudden cardiac death 

e Continuous positive airway pressure (CPAP) predisposes users to recurrent epistaxis because of its 


drying effect on the nasal mucosa. 


Humidification is often effective in preventing CPAP-associated epistaxis. 
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Effects of positive pressure ventilation in cardiogenic pulmonary edema 


T Intrathoracic pressure 


-ens 


1 RV preload T RV afterload 1 MAP* 1 LV transmural 
(l Central (Pulmonary capillary pressure gradient 
venous retum) compression) 


Be 1 LV preload Al l LV afterload l 


v 
| | Displaces interstitial 


lung water 
| Pulmonary v 
1 LV performance decongestion 1 PaO, 
(Improved stroke volume > (1 Intrapulmonary 
& diastolic filling) shunting) 
tco 


| 


T End-organ O, delivery & survival 


*Aortic compression triggers baroreceptor reflex to lower blood pressure. 
CO = cardiac output; LV = left ventricle; MAP = mean arterial pressure; PaO, = arterial partial pressure of oxygen: 
PVR = pulmonary vascular resistance; RV = right ventricle ©uworld 


Major Mortality Benefit 


e An endotracheal tube that is advanced too far will preferentially enter into the right mainstem 
bronchus. 


causes asymmetric chest expansion and markedly decreased breath sounds on the left side. 


Ideal Position: 2-6 cm above Carina 


e The initial criteria for extubation readiness include: 
e pH >7.25 


e Adequate oxygenation (eg, PaO 260 mm Hg) on minimal support (ie, fraction of inspired oxygen 
[FiO] s40% and positive end-expiratory pressure [PEEP] <5 cm HO) 


e Intact inspiratory effort and sufficient mental alertness to protect the airway 


Because there is short-term risk of recurrent respiratory failure requiring reintubation, most patients 
who meet the above criteria should undergo a spontaneous breathing trial (SBT) to help confirm 
readiness for extubation. 


During an SBT, patients remain intubated but ventilatory support is turned off 
Candidacy for successful extubation may be further assessed during an SBT using the rapid shallow 


breathing index (RSBI), which is calculated by dividing respiratory rate (per minute) by tidal volume 
(liters). 


Patients with a high RSBI (eg, >105) are breathing fast and shallow and are unlikely to do well without 
continued ventilatory support. 
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Pulmonary 


9 Because an endotracheal tube can cause damage to the larynx and upper trachea over time 


(eg, tracheal stenosis), tracheostomy is indicated when prolonged intubation (eg, >7-10 
days) is required. 


9 Mechanical ventilation can lead to respiratory muscle atrophy and insufficiency. 


Exercises such as physiotherapy, coughing, repositioning (sitting), and moving can 
improve respiratory sufficiency after mechanical ventilation. 


Pulmonary Function Tests 


Pulmonary function tests in chronic lung disease 


Asthma COPD Interstitial lung Pulmonary arterial | Restrictive chest 


diseases hypertension wall disease 
TLC Normal/t ii 1 Normal l 
FEV1/FVC liy l Normal Normal Normal 


DLCO Normal/t \t Í | Normal 


COPD = chronic obstructive pulmonary disease; DLCO = diffusing capacity for carbon monoxide; TLC = total lung capacity. 
*With positive bronchodilator response. 
tNormal in early COPD. 


alee auscultation examination findings 


Tactile Mediastinal 
ais ais 
Bronchovesicular 
Normal lung (hilar), vesicular Normal Resonance None 
(peripheral) 
2 Increased 
Consolidation (crackles & 
(eg, lobar Increased Dullness None 
egophony 
pneumonia) 
present) 


Away from 
Pleural Decreased or 
Decreased Dullness effusion 
effusion absent sf 
(if large) 
Decreased or Away from 
Pneumothorax absent Decreased Hyperresonant tension 
pneumothorax 
ee cis Ea 
Atelectasis Decreased or Toward 
(eg, mucus absent Decreased Dullness atelectasis 
plugging) (if large) 
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Diagnostic pulmonary tests 


Gold standard in evaluating 
Spirometry | pulmonary function (eg, FVC, forced EYD AMRO perform in 
expiratory volume in 1 second) p 
Peak flow Assessment of airflow out of the 
lungs (peak expiratory flow rate) Less accurate than spirometry 


First-line imaging of tracheal Insensitive for small tumors & 
position, lung fields, bones & heart pulmonary embolus; no 
size with relatively low radiation information about lung function 


Rapid & detailed visualization of Significant radiation exposure; 
Chest CT tracheal position, lung fields, bones no information about lung 
& heart size function 
Inaccurate if the extremity is 
Pulse Rapid assessment of oxygenation at 
oximeter fingertip, earlobe, or foot (infant) cold, calloused, or moving; 
cannot assess ventilation 
Arterial Quantitative measurement orarterial Slight risk of bleeding, infection 
blood gas pH, oxygen/carbon diaxide/ & radial artery thrombosis 
bicarbonate levels & base deficit y 


@ FVC is the gold standard for assessing ventilation; decline in FVC (especially < 20 mL/kg) 
indicates impending respiratory failure 


Capnography 


Common capnography waveforms 


Normal 
2? = Inspiration 
E Anatomical dead space 
E Anatomical alveolar dead space 
Qı === Alveolar plateau 
Inspiration Expiration 
Hyperventilation Hypoventilation t Increased 
ETCO, 
Increased + ee TA acai ac 
respiration Soran 
pi Decreased respiration ; 
fom | ETCO, ae 
Bronchospasm Tube displacement 
Loss of a angle Increase of 


phases 2 and3 ETCO, baseline Sudden loss in all phases or 
reduction of ETCO, 


Sol aes || ae 


CPR Apnea 


Decrease in ETCO, due to 
l low cardiac output/perfusion Absence of phases 0, 1, 2, 3 
ZZ: pte laity as oe ines oa E j 


ETCO, = end-tidal CO, Ouwerid 


A normal capnogram has a characteristic rectangular waveform with 4 phases. A flat waveform 
indicates that the sensor (located at the hub of the ETT) is not detecting CO2. This most commonly 
reflects 2 situations: 


e Because CO is not produced in the stomach or esophagus, esophageal intubations are classically 
represented by a flat line. An uncuffed ETT can easily become displaced during transport and 
move the relatively short distance from the trachea to the esophagus. 


o (Uncuffed ETTs are commonly used in children because they are thought to be associated with 
less mucosal injury.) 


e In prolonged cardiac arrest (production of CO has ceased), a flat waveform can occur. 
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PIP 


¢ The peak airway pressure (the maximum pressure measured as the tidal volume is being delivered) 
equals the sum of the resistive pressure (flow x resistance) and the plateau pressure. 


: T | 
Peak airway pressure = resistive pressure + plateau pressure 


e The plateau pressure is measured during an inspiratory hold maneuver, when pulmonary airflow and 
thus resistive pressure are both O. It is determined by the compliance of the lung. 


i.e. if there is a problem with compliance, plateau pressure will rise. 
( increased plateau pressure = decreased compliance.) 


Elastic pressure is inversely related to compliance, so decreased compliance causes a higher 
elastic pressure 


Plateau pressure = elastic pressure + PEEP 


Increased peak pressure 


Resistance 


ft Peak pressure 
flow 


Compliance 
tidal volume 


Normal plateau pressure t Plateau pressure 
+ Bronchospasm + Pneumothorax 
+ Mucus plug + Pulmonary edema 


+ Biting ET tube + Pneumonia ‘Auto-PEEP 
+ Atelectasis Total-PEEP 


+ Right mainstem intubation 


¢ The alveolar end-expiratory pressure is typically equal to the atmospheric pressure. In obstructive 
lung disease, however, the alveoli cannot empty completely, resulting in higher than normal end- 
expiratory pressures. This is called intrinsic, or auto-PEEP. The end-expiration hold maneuver measures 
auto-PEEP. 


DLCO 


Pulmonar 
y https://t.me/usmleinnercircle 


Differential diagnosis based on carbon monoxide 
diffusing capacity of the lung 


Obstructive Restrictive pattern 
pattern (FEV1/FVC >70% 
(FEV1/FVC <70% predicted, FVC 
predicted) <80% predicted) 


Normal spirometry 


Interstitial lung 
diseases e Anemia 


ped © Emphysema Sarcoidosis e Pulmonary embolism 


Asbestosis e Pulmonary hypertension 
Heart failure 


Musculoskeletal 
deformity 


Neuromuscular 
disease 


Increased P e Pulmonary hemorrhage 
e Morbid obesi 
ee re beta lari 


e Chronic 
bronchitis 


e Asthma 


Hypoxemia 


Causes of hypoxemia 


A-a Corrects with 
gradient supplemental 02? 
Reduced PiO, High altitude | Normal | Yes 


ere CNS depression, neuromuscular 
Hypoventilation Yes 
weakness 


Dead-space 
ventilation Pulmonary embolism Increased Yes 
(VIQ = =) 


Dirtsion Emphysema, ILD Increased Yes 
limitation 


Intrapulmonary 
shunt 
(v/Q = 0) 


Pneumonia, pulmonary edema, 


: Increased No 
atelectasis 


Intracardiac shunt | Tetralogy of Fallot, Eisenmenger 


(right to left) syndrome Increased No 


Methemoglobinemia 


Clinical presentation of methemoglobinemia 


History Exposure to oxidizing substances (eg, dapsone, nitrites, local/topical anesthetic) 


e Cyanosis 
e Pulse oximetry saturation ~85% 
e Dark chocolate-colored blood 


Clinical examination 


+ Saturation gap (>5% difference between oxygen saturation on pulse oximetry & ABG) 


Laboratory findings 
wd z e Normal PaO? 


¢ Standard pulse oximetry is unable to detect methemoglobin, thus creating a falsely low oxygen 
saturation (versus co-oximetry, which can detect hemoglobin, methemoglobin, and carboxyhemoglobin) 


Arterial blood gas (ABG) detects free, unbound O2, which is not affected by methemoglobin. 


Cyanide Toxicity 
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Cyanide poisoning 


e Structure fires (eg, combustion of plastics) 
Common etiologies | e Occupational exposure (eg, mining) 
e Cyanide-containing medications (eg, sodium nitroprusside) 


e Inhibits oxidative phosphorylation & forces anaerobic metabolism 


Pathophysiolo: 
sn oy e Rapidly lethal if untreated 


e Hypertension, tachycardia, tachypnea — circulatory collapse, death 
e Headache, confusion, anxiety — seizures, coma 

e Cherry-red skin 

e Elevated anion gap metabolic acidosis with ¢ lactic acid 


Clinical features 


e Decontamination 
Management e Supportive care (eg, 100% oxygen, intravenous fluids, vasopressors) 
Empiric treatment with hydroxocobalamin + sodium thiosulfate* 


*Sodium nitrite + sodium thiosulfate is an alternate treatment but is contraindicated in carbon monoxide poisoning. 


Treatment overview for suspected cyanide poisoning 


Dermal exposure 


e Removal of clothing 
e Skin decontamination 


Ingestion 
e Activated charcoal 
Decontamination | Aj exposures 


e Antidote 
o Hydroxocobalamin preferred 
o Sodium thiosulphate as alternate therapy 
Antidote not available 
o Nitrites to induce methemoglobinemia 


No mouth-to-mouth resuscitation 
Supplemental oxygen 
Airway protection (intubation) 


Cardiovascular í : 
e Intravenous fluids for hypotension 


e Risk factors for cyanide toxicity due to nitroprusside include prolonged infusion (> 24 hours) and high 
rates (5-10 g/kg/min), as well as chronic kidney disease 


Respiratory 
support 


To prevent cardiorespiratory arrest and permanent neurologic disability, victims of smoke 
inhalation should be treated empirically for cyanide toxicity. 


CO Poisoning 
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Carbon monoxide poisoning Garbon monoxido polsoning 


e Smoke inhalation 
Epidemiology |e Defective heating systems 
e Gas motors operating in poorly ventilated areas 


Mild-moderate 
e Headache, confusion 


A S e Malaise, dizziness, nausea 
Manifestations 
Severe 


e Seizure, syncope, coma 
e Myocardial ischemia, arrhythmias 


s e e ABG: carboxyhemoglobin level 
Diagnosis z 
e ECG + cardiac enzymes 
Tectia . HARRIE 100% sida 
e Intubation/hyperbaric oxygen (severe) 


ABG = arterial blood gas. 


e Diagnosis is confirmed by measuring 
carboxyhemoglobin levels (> 3% in non-smokers; > 
10% in smokers) 


A standard pulse oxymetry is unreliable and may appear normal because it cannot 
differentiate carboxyhemoglobin from oxyhemoglobin 


e What is the most likely diagnosis in a patient with headache for 2 months with a recent decline in his 
performance in school? He lives in the basement of his house. Labs show a Hb 19.6. 


Cerebral hypoxia secondary to carbon monoxide 
CO binds to Hb 240x stronger than O2 and prevents normal O2 delivery to cells, leading toa 
chronic hypoxic state --> stimulation of EPO production 
¢ Carbon monoxide (CO) poisoning induced—myocardial infarction 


chest pain, ECG changes, elevated troponin, and bilateral radiographic infiltrates no acute coronary 


occlusion 


Inhalation injury 


e Upper airway thermal injury + lower airway chemical injury 


Pathophysiolo: 
poy ay e Concomitant CO & cyanide poisoning common 


Concerning e Historical: smoke exposure in enclosed space 
features e Physical: singed hair, facial burns, carbonaceous sputum, wheezing 


Strong indicators | e Oropharyngeal blistering or edema 
of airway injury |e Retractions, respiratory distress, hypoxia 


e 100% oxygen to displace CO 
Management e Stable patients with concerning features but no strong indicators: bedside fiberoptic laryngoscopy 
e Unstable patients or patients with strong indicators: endotracheal intubation 


CO = carbon monoxide. 


Hemoptysis 
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Causes of hemoptysis 


e Bronchitis 
Pulmonary e Lung cancer 
e Bronchiectasis 


Cardiac e Mitral stenosis/acute pulmonary edema 


e Tuberculosis 
e Lung abscess 


Infectious g r 
e Bacterial pneumonia 


e Aspergillosis 


Hematologic e Coagulopathy 


e Pulmonary embolism 


Vascular g . 
e Arteriovenous malformation 


e Granulomatosis with polyangiitis 


Systemie disssse e Goodpasture syndrome 


e Trauma 


Other e Cocaine use (inhalation) 


¢ What position should a patient with massive hemoptysis be placed? 


1. Put patient in dependent positioning (lateral position) (on side of bleeding) to avoid blood collection 
in the airways of the opposite lung. 


2. Secure airway 
3. Stabilize 


4. Stop bleeding (bronchoscopy, embolization) 


History & physical to 
rule out other causes 
(eg, oropharynx, gastrointestinal) 


Massive 
(>600 mL/24 hr OR 100 mL/hr) 
Secure airway, 
breathing & circulation 


Bleeding 
continues 


Mild/moderate 


Chest x-ray, CBC, coagulation studies, 
renal function, urinalysis, 
rheumatologic workup if suspected 


Bleeding 


CT scan + bronchoscopy 
(dependent on imaging result 
&if intervention is needed) 


Treat cause; persistent bleeding treated 


via bronchoscopic interventions, 
embolization, or resection 


Head, Neck & Nose 


¢ Adenoid hypertrophy is hyperplasia of the pharyngeal tonsils and is the most common cause 
of nasal obstruction in children. 


Stridor 
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Causes of stridor in infants & toddlers 


Acute 


e Parainfluenza virus, most cases in fall/winter 


Crou 
? e Inspiratory or biphasic stridor, "barky" cough, infectious symptoms 


e +Choking episode 


Foreign body aspiration - m SS 
e Inspiratory stridor &/or wheeze, focally diminished breath sounds 


Chronic 


e "Floppy" supraglottis, prominent age 4-8 months 


Laryngomalacia s x F Mani 
e Inspiratory stridor worsens when feeding, crying, or supine; improves when prone 


e Great vessels encircle & compress trachea 


Vascular rin: 
: e Biphasic stridor that improves with neck extension 


e Hemangiomas enlarge in the first few weeks of life 
e Worsening biphasic stridor, concurrent skin hemangiomas ("beard distribution") 


Airway hemangioma 


e Tracheal stenosis (ie, rigid narrowing) or tracheomalacia (ie, weakness and collapsibility) are 
complications of prolonged endotracheal intubation, and can cause dyspnea and noisy breathing. 
Tracheal stenosis is associated with prolonged (>2 weeks) mechanical ventilation, presents with slowly 
progressive (rather than episodic) dyspnea, and is potentially accompanied by expiratory stridor. 


¢ Adolescent boy with VACTERL presenting with subacute cough accompanied by 


expiratory stridor, forced vital capacity < slow vital capacity and a scooped-out flow- 
volume loop, all of which are associated with tracheal collapse 


Key idea: FORCED vital capacity (amount of air that can be FORCEfully expired) is almost 
always about equal to SLOW vital capacity (amount of air expired in passive breathe), with one 
exception being tracheal collapse because forceful expiration leads to obstruction —> less air 
expired 


e Vocal cord dysfunction (ie, paradoxical closure during inspiration) can present with intermittent 
dyspnea and noisy breathing (ie, inspiratory stridor) triggered by exercise or psychosocial stress. It is 


more common in young women. 
Dx: Laryngoscopy showing vocal cord adduction during inspiration 


T/t: Acute episodes : sniff or pant, which activates the posterior cricoarytenoid to abduct the vocal 
cords, noninvasive positive-pressure ventilation 


Endotracheal intubation ideally should be avoided 


Long-term treatment: primarily consists of education and therapy with a speech-language pathologist. 


9 ¢ Velopharyngeal insufficiency (VPI) is a common sequela of cleft palate, with or without 
surgical repair. VPI is defined as an inability to properly close the velopharyngeal port 
separating the nasopharynx and oropharynx during the production of speech, which is 
frequently caused by a shortened palate or persistent palatal defects. VPI can lead to high- 
pitched, hypernasal, or whistling speech with reduced intelligibility. 


Laryngomalacia 
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z Laryngomalacia 
Laryngomalacia 


Start of inspiration ————__———_> Mid-inspiration 


e Inspiratory stridor that w 


e Peak at age 4-8 mont 


Collapsed 
arytenoids 


Intralaryngeal | 
pressure "Floppy" j 
(2) drops below larynx 0- e 
atmospheric collapses 10) gy Turbulent iow 
pressure causes stridor 


Thoracic 
cavity 
expands 


e Reassurance with close follow-up (+ concurrent 
treatment) for most cases 
e Supraglottoplasty for severe symptoms 


GER = gastroesophageal reflux. 


e Laryngomalacia is characterized by floppy supraglottic structures that collapse during inspiration due to 
laryngeal hypotonia (possibly from delayed maturation). However, it presents in infancy and typically 
resolves by age 18 months. 


¢ What imaging test/study may be used to confirm the diagnosis of laryngomalacia? 


Fibrooptic laryngoscopy 


Torus Palatinus 


e What is the most likely diagnosis for a hard, immobile mass on the hard palate of a young 
individual? 


Torus palatinus (benign bony growth) 
can increase in size throughout life; 


no medical or surgical therapy is required unless the growth becomes sympatomatic 


9 It can be congenital or develop later in life 


URI 
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Distinguishing features of common upper respiratory illnesses 


Onset of symptoms 


Upper respiratory 


symptoms 


Systemic 
symptoms 


Examination 
findings 


Viral upper respiratory syndrome Influenza 


Rhinorrhea, coryza, sneezing, mild 


pharyngitis Usually mild 


Prominent with possible high fever, 


Usually mild 
EHAE myalgias, headache 


Nasal edema with normal or slightly 
erythematous pharynx 


Variable but often unremarkable 


Streptococcal pharyngitis 


Slow, stepwise, migratory, or evolving Abrupt & often dramatic Variable 


Predominantly pharyngeal symptoms 


Variable with possible fever & 
myalgias 


Pharyngeal erythema, tonsillar 
hypertrophy & exudates, tender 
cervical lymph nodes 


Evaluation of acute pharyngitis in children 


Viral symptoms present 
(eg, cough, conjunctivitis, oral ulcers) 


Important respiratory tract infections in children 


Clinical illness Presentation 


Common etiologic 
agents 


Nasopharyngitis | Nasal congestion & discharge, sneezing, 
(common cold) | cough & sore throat 


e Rhinovirus 
e Influenza virus 
e Coronavirus 


Upper respiratory tract symptoms 
followed by hoarseness, barking cough, 


j . n virus 
stridor & respiratory distress 


(croup) 


Laryngotracheitis e Parainfluenza 


Sore throat, cervical lymphadenopathy, |e Corynebacterium 


Diphtheria 
P coalescing pseudomembrane diphtheriae 
Sore throat, dysphagia, drooling & e Haemophilus 
Epiglottitis . ny pnag g P pi 
respiratory distress influenzae 
Upper respiratory tract symptoms 
ee PP P y YTR, e Respiratory 
Bronchiolitis | followed by wheezing, cough & baii 
: a syncytial virus 
respiratory distress 
Key respiratory tract infections in children 
Diagnosis Classic pathogen Presentation 


Age 6 months to 3 years 
Laryngotracheitis (croup) | e Parainfluenza virus ee = 


e Barking cough, stridor, hoarseness 


e Unvaccinated children 


Epiglottitis e Haemophilus influenzae 


e Sore throat, dysphagia, drooling, tripod position 


e Age <2 


Bronchiolitis 
e Wheezing, coughing 


e Respiratory syncytial virus 


Evaluation & management of pharyngitis 


Centor criteria 
+ Fever by history 
* Tender anterior cervical lymphadenopathy 


Yes No + Tonsillar exudates 
| + Absence of cough 
Rapid streptococcal antigen testing l l | 
Negative Positive 0-1 present | 2-3 present | 4 present | 
Viral Negative Positive Streptococcal 
pharyngitis E pharyngitis No testing/treatment Rapid Empiric 
— — for streptococcal streptococcal penicillin or 
| infection antigen test amoxicillin 
Supportive care Oral penicillin 
or amoxicillin 


©UWorid 


Penicillin or amoxicillin 


because the risk of rheumatic fever is high, negative results 
should be confirmed with throat culture in kids 


Pulmonary 


for positive results 


Ouworld 


Penicillin allergy? Macrolides; or Clindamycin 
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e What is the next step in management for a child that presents with fever, pharyngitis with tonsillar 
exudates, and tender anterior cervical lymphadenopathy? 


Rapid streptococcal antigen testing 


GAS pharyngitis in children should always be confirmed by rapid streptococcal antigen testing or 
throat culture prior to initiation of antibiotics 


(versus adults, who can be treated empirically if they meet all Centor criteria) 


Epiglottitis 


Infectious epiglottitis 


Epidemiolo e Streptococcus pneumoniae, Haemophilus influenzae 
p gy e Risk reduced with H influenzae vaccination 


e Rapidly progressive & life-threatening 

e Fever, sore throat, drooling, muffled voice 
e Airway obstruction (stridor, dyspnea) 

e Pooled oropharynx secretions 

e Laryngotracheal tenderness 


Dianna e Direct visualization 
g e Imaging (lateral neck x-ray) 
Early artificial airway (if needed 
Treatment |° 2 EY AT rate 
e Intravenous antibiotics (ceftriaxone plus vancomycin) 


Epiglottitis 


Enlarged epiglottis 
("thumbprint sign") 


Nflamed and swollen epiglottis; most commonly caused by Haemophilus influenzae Ouwort 
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Adult epiglottitis 


9 The presence of drooling helps differentiate epiglottitis from laryngotracheobronchitis (croup) 


e Patients with epiglottitis who develop rapid-onset respiratory failure (eg, tripod position, hypoxia, 
drooling, tachypnea) require urgent airway management. 


This includes bag-valve-mask ventilation with 100% oxygen followed by endotracheal intubation 
with advanced equipment (eg, video laryngoscope). 


A single failed attempt at video-assisted endotracheal intubation should prompt surgical 
cricothyrotomy, which bypasses the epiglottal swelling and potential obstruction. 


Retropharyngeal Abscess 


Retropharyngeal abscess 


Age 2-4 but can occur in any age group 
Epidemiology Polymicrobial (group A Streptococcus, Staphylococcus aureus & 
respiratory anaerobes) 


Fever 

Odynophagia/dysphagia 

Neck pain 

Drooling, muffled "hot potato" voice, trismus 


e Retropharyngeal bulge 
e Limited neck extension 

Diagnosis e Lateral nock x-ray (increased prevertebral thickening) 
e CT neck with contrast 


e Airway protection 
Management | e Intravenous antibiotics (eg, ampicillin-sulbactam, clindamycin) 
e + Surgical drainage 


often preceded by viral infection or direct spread from pharyngitis 


¢ Retropharyngeal abscess often presents with neck pain, odynophagia, 
and fever following penetrating trauma to the posterior pharynx (e.g. fish bone). 


may also have nuchal rigidity and bulging of the pharyngeal wall 


e What is the likely diagnosis in a child that presents with an inability to extend the neck with a widened 
prevertebral space on X-ray after having fever and sore throat for one week? 
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Retropharyngeal abscess 


complication of a 


viral upper respiratory infection 


Retropharyngeal abscess 


¢ DID: Peritonsillar Abscess 


e What life-threatening complication may occur due to contiguous spread of a retropharyngeal abscess? 


Acute necrotizing mediastinitis 


Deep neck space anatomy 


Buccopharyngeal Prevertebral 


~~ fascia fascia 
\ i 
Skullf $. Pharyngeal Alar Anterior 
W (clivus)~ = mucosa fascia spinal ligament 


tj 
‘ JA | wW 


Pharynx 


Trachea 


“Danger” Prevertebral 


space space space 

Esophagus { l { 
Superior Posterior Extends to 
mediastinum mediastinum the coccyx 


(internal jugular vein, (potential space 
CNs IX, X, XI & XII) between pericardium 
& vertebral column) 


Peritonsillar Abscess 


Pulmonary 
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Peritonsillar abscess 


Clinical features 


Right 
peritonsillar Fever 
abscess `Å Sore throat, difficulty swallowing 
Trismus 


Muffled “hot potato” voice 
Uvula deviation away from enlarged tonsil 
Pooling of saliva 


¢ What is the recommended treatment for peritonsillar abscess? 
Incision & Drainage and IV antibiotics* 


Make sure airway is not compromised first! 


Management of suspected peritonsillar abscess 


Clinical features 
+ Severe sore throat 
+ Fever 
+ "Hot potato” voice 
+ Dysphagia 


| 


Impending airway obstruction 


Secure airway * Tripod position 
+ ENT & anesthesia | © YeS— -Inability to lie flat 
+ Severe respiratory distress (eg, nasal 


flaring, noisy breathing, retractions) 


| 
No 


v 


Drainage in OR Signs of deep neck space infection 
+ Neck pain or stiffness on extension 
+ Neck tenderness or swelling 


+ Bulging of posterior pharyngeal mucosa 


* Chest pain 


Antibiotics No 
v 


Clinical diagnosis of PTA (at least one of): 
+ Trismus 

* Unilateral swelling 

+ Uvular deviation 

+ Fluctuant bulging of soft palate 


ENT = ear, nose, throat; OR = operating room; PTA = peritonsillar abscess. 


9 Trimus is the ddx feature between this and tonsillitis 


¢ What are the differentials for "hot-potato voice"? 


e Epiglottitis 


Pulmonar 
y https://t.me/usmleinnercircle 


Likely 
—No-» infectious 
pharyngitis 
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e Retropharyngeal abscess 
e Peritonsillar abscess 
Sinusitis 
¢ What are the most common causative organisms (2) associated with acute bacterial rhinosinusitis? 


Nontypeable Haemophilus influenzae and Streptococcus pneumoniae 


Moraxella catarrhalis is the third most common and accounts for ~10% of cases 


e Pseudomonas: in Cystic fibrosis patients 


e S. Aureus: Chronic sinusitis (sinus inflammation for >12 weeks) 


Acute rhinosinusitis in children Acute bacterial rhinosinusitis 


Cough, nasal discharge 


Nasal congestion &/or purulent drainage 
Clinical features | e Facial pressure/pain Clinical features | e Fever 
+ Fever, cough, headache, loss of smell, ear pain 


e Face pain/headache 


e Persistent symptoms 210 days without improvement 


Antibiotics if bacterial 


NSAIDs = nonsteroidal anti-inflammatory drugs. 


e What is the treatment of sinusitis? 
e Supportive (usually viral) 
e Antibiotics indicated if (Amoxicillin +/- Clavulanic acid) 
o >10 days 
o Fever >39, facial pain 
o "Double-worsening" -- initially better then gets worse 
Hard to distinguish viral vs bacterial sinusitis 


Viral rhinosinusitis generally improves by days 7-10 


9 Both endotracheal tubes and nasogastric tubes can cause acute sinusitis in critically ill 
patients as a result of impaired sinus drainage. Symptoms include fever, cough, headache, 
and purulent nasal drainage. Diagnosis is made with CT scan of the sinuses, which will show 
opacification of the sinuses, and culture of the sinus fluid. Management is with antibiotic 
therapy and removal of the obstruction, although operative sinus drainage may also be 


required. 


Tracheitis 
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Viral Diagnostic criteria Š i a39 C 1022 F] t drai id 
o No fever or early resolution of fever (1 of 3) e Severe one (fever 2 m al 1 rainage) 23 days 
o Mild symptoms (eg, well-appearing, mild facial pain) e Worsening symptoms following initial improvement 
: o Improvement & resolution by day 5-10 Treatment e Amoxicillin + clavulanate 

Etiology i rs 
Bacterial 
o Fever 23 days OR ost common predisposing factor: Viral URI or sometimes 
o New/recurrent fever after initial improvement OR allergic rhinitis 
o Persistent symptoms 210 days 
Intranasal saline, saline irrigation, NSAIDs 

Treatment 
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e What is the organism is most likely in a patient that presents with fever and croup-like symptoms that 
do not resolve with racemic-epi? 


S. aureus (tracheitis) 


Work-up requires? Endoscopy (laryngoscopy or bronchoscopy) with tracheal culture 


Path: S. aureus most common following viral prodrome 
Presentation? 
e ~4 years 
e Follows viral prodrome 
e Croup that does not resolve 
e Toxic (sick as shit) 
Diagnosis? 
e Endoscopy (laryngoscopy or bronchoscopy) with Tracheal culture 
e Imaging: steeple sign (just like Croup so not sensitive/specific) 
e No improvement with racemic epi (i.e. it is not Croup) 
Treatment? 
e Maintenance of airway 


e IV Antibiotics 


Laryngeal Papillomatosis 


Normal vocal cords Recurrent respiratory papillomatosis 


e Vertical transmission of human papillomavirus subtypes 6 and 11 can cause recurrent respiratory 
papillomatosis, which results in hoarseness due to finger-shaped growths on the true vocal cords. 


T/t: Surgical Debridement 


Rhinitis 


Pulmonary 
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Allergic rhinitis 


Rhinorrhea, nasal congestion, sneezing, nasal itching 
Symptoms Cough secondary to postnasal drip 
Ocular itching & tearing 


"Allergic shiners" (infraorbital edema & darkening) 


“Allergic salute" (transverse nasal crease) 


Physical examination Pale, bluish, enlarged turbinates 


“Allergic facies" (high-arched palate, open-mouth breathing) 


Allergen avoidance 


miranasalcon Transverse nasal crease 


can also have thick, green nasal discharge 


e During peak allergy seasons, patients can experience systemic (eg, fever) or neuropsychiatric (eg, 


fati 


gue, irritability) symptoms. 


e Nasal congestion, rhinorrhea, sneezing, postnasal p f 
drainage Watery rhinorrhea, sneezing, eye symptoms 


Earlier age of onset 
are e Later onset (age >20) common : 
Clinical Identifiable allergen or seasonal pattern 


N i llergi 
i ae - m s worsen with season Rale/biuish lm 
e 
vm y Associated with other allergic disorders (eg, eczema, 


changes) 
, i 
e Erythematous nasal mucosa asthma, eustachian tube dysfunction) 


features 


Taian Mild: intranasal antihistamine or glucocorticoids e Intranasal glucocorticoids 
e Moderate to severe: combination therapy e Antihistamines 


e Patients with NAR typically lack the sneezing and allergic conjunctivitis (eg, itchy eyes, injected 
conjunctivae) that classically accompany allergic rhinitis. 


¢ Be careful with decongestants (sympathomimmetics like phenylephrine) -- do not use for more than 3 
days as hey can produce rebound congestion (rhinitis medicamentosa) 


Physical examination often shows beefy-red nasal mucosa as opposed to the edematous, pale 
mucosa often seen in allergic rhinitis. 


T/t: Cessation of medication; Nasal Glucocorticoids 


Septal Hematoma 


Pulmonary 
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Septal hematoma 


Soft fluctuant 
swelling 


Mucosa 
Perichondrium 
Hematoma prevents 
diffusion of nutrients 
Cartilage from perichondrium 


to the septal cartilage. 


« A septal hematoma presents after nasal trauma as fluctuant swelling of the nasal septum. 


It should be recognized and promptly drained to avoid complications of infection, septal perforation, 
and nasal deformities. 


¢ If a patient develops a whistling noise during respiration following rhinoplasty, what is likely the 
diagnosis? 


Nasal septal perforation 


likely resulting from a septal hematoma (more common) or septal abscess (less common) 


Neck Masses 


Pediatric neck masses 
e Tract between foramen cecum & base of anterior neck 
Thyroglossal duct cyst e Cystic, moves with swallowing or tongue protrusion 
e Often presents a after xf upper respiratory tract infection 
e Cystic mass with trapped epithelial debris 


Dermoid cyst e Occurs along embryologic fusion planes 


e No displacement with tongue protrusion 


e Tract may extend to the tonsillar fossa (2nd branchial arch) or pyriform recess (3rd 


Branchial cleft cyst branchial ell AEAEE 


aan 
oleae cd 


Mycobacterium avium 


hadeniti 
Abed e Frequent fistula formation 
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Branchial cleft cyst Thyroglossal duct cyst 


Branchial 
cleft cyst 


Cystic hygroma 


g 


Sternocleido- 
mastoid 


Thyroglossal 
duct cyst 
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Cystic 
hygro! 


e Similar to a thyroglossal duct cyst (TDC), which is also formed from incomplete involution of an 
embryologic remnant, a BCC is often detected when it becomes secondarily infected after an upper 
respiratory tract infection (URI), leading to erythema, tenderness, and sometimes drainage of fluid from a 
sinus tract. 


Thyroglossal duct cyst 


Embryol e Forms along path of thyroid descent 
dh bi e Foramen cecum (base of tongue) to base of anterior neck 


e Midline cystic neck mass 
e Moves superiorly with swallowing or tongue protrusion 
e Often present after upper respiratory tract infection (secondary infection) 


+ Associated with ectopic thyroid tissue 


e 
Management Confirm presence of normal thyroid tissue 
e Surgical resection of cyst, associated tract & central portion of hyoid bone 


Clinical presentation 


Mediastinum 
Masses 
1) Anterior mediastinum: 4 T's 3) Posterior mediastinum 
e -- Thymoma e -- Neurogenic tumors (neurofibroma, 


e -- Thyroid neoplasm schwannoma) 


e -- Meningocele 
e -- Teratoma g 


e -- Terrible lymphoma e -- Enteric cyst 


Pulmonary ; l 
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2) Middle mediastinum 


-- Bronchogenic cyst 


-- Tracheal tumor 

-- Pericardial cyst 

-- Lymphoma 

-- Lymph node enlargement 


-- Aortic arch aneurysm 


e -- Lymphoma 
e -- Diaphragmatic hernia 
e -- Esophageal tumor 


e -- Aortic aneurysm 


Mediastinal Compartments, Structures, & Masses 


Compartment 


Structures 


* Thymus 
+ Lymph nodes* 


+ Lymph nodes* 

+ Pericardium 

+ Heart & great 
vessels 

* Trachea & main 
bronchi 

+ Esophagus 


+ Neural tissue 
+ Vertebrae 
+ Lymph nodes* 


* Thymic neoplasms (eg, thymoma) 
+ Lymphoma 
+ Germ cell tumors 
* Teratomas 
+ Seminomas, nonseminomas 
* Thyroid tissue (eg, ectopic, substernal 
goiter) 


+ Lymphadenopathy (eg, sarcoidosis, lung 
cancer), lymphoma 

+ Benign cystic masses (eg, pericardial 
cyst, bronchogenic cyst) 

+ Vascular masses 

* Esophageal tumors 


+ Neurogenic tumors (eg, schwannoma, 
neurofibroma), meningocele 

* Spinal masses (eg, metastases) 

+ Lymphoma 


“Lymph nodes, from which lymphoma may arise, are present in all 3 compartments. 
**Some sources define the middle & posterior compartments based on their 
relationship to the posterior pericardial surface rather than the posterior thoracic wall. 
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Normal thymus in a neonate 


#(sail sign) 


Cardiac silhouette 


V 
Flat where it >S ———— — 
abuts horizontal 
fissure 


¢ A large thymic silhouette is a normal finding on frontal CXR in children < 3 years 


In question stems, if you find this missing in a young person, consider things like DiGeorge or SCID! 
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e The thymus normally atrophies and is replaced by fat after puberty, when it has completed the 
production of T lymphocytes. 


Therefore, adults with mediastinal opacities on x-ray should undergo further work-up for a 
pathologic cause (eg, lymphoma, germ cell tumor). 


Acute Mediastinitis 
e What is the treatment for post-operative acute mediastinitis? 
drainage, debridement, and antibiotics 


symptoms include fever, chest pain, leukocytosis, and mediastinal widening on CXR 


Obstructive 


Conditions commonly associated with digital clubbing 


Bronchogenic carcinoma 
Intrathoracic Metastatic cancers 
neoplasms Malignant mesothelioma 
Lymphoma 


Lung abscess 
Empyema 
Intrathoracic Bronchiectasis 
suppurative diseases Cystic fibrosis 
Chronic cavitary infections 
(eg, fungal, mycobacterial) 


Idiopathic pulmonary fibrosis 
Asbestosis 

Pulmonary arterio-venous 
malformations 


Lung disease 


Cardiovascular disease e Cyanotic congenital heart disease 


e The presence of digital clubbing in patients with COPD should prompt a search 
for occult malignancy (i.e. chest CT). 


COPD itself, with or without hypoxemia, does NOT cause clubbing 


Asthma vs COPD 


FVC Normal/| Normal/| VW 
FEV, 4 


Bronchodilator i Partially reversible/ Usually 
Reversible > À 
response nonreversible nonreversible 
Chest x-ray Hyperinflation, loss 
of lung markings 


DLCO Normal/t Normal/| 1 


COPD = chronic obstructive pulmonary disease; DLCO = diffusion capacity of the lung for carbon monoxide. 


Acute Bronchitis 


Pulmonar 
y https://t.me/usmleinnercircle 


Acute bronchitis 


e Preceding respiratory illness (90% viral) 


e Cough for >5 days to 3 weeks (+ purulent sputum) 
Clinical presentation | e Absent systemic findings (eg, fever, chills) 
e Wheezing or rhonchi, chest wall tenderness 


Etiology 


Clinical diagnosis, CXR only when pneumonia suspected 
Diagnosis & treatment Symptomatic treatment (eg, NSAIDs &/or bronchodilators) 
Antibiotics not recommended 


CXR = chest x-ray; NSAIDs = nonsteroidal anti-inflammatory drugs. 


e Sputum production occurs in roughly half of patients; the typical yellow/purulent sputum is due to 
epithelial sloughing and is not a sign of bacterial infection. 


Small amounts of blood in the sputum can occur due to inflammation and epithelial damage 


D/D: Pneumonia which has systemic signs of inflammation 


COPD 


e Jugular venous distention may be observed on physical examination of acute COPD 
exacerbation during expiration due to increased intrathoracic pressure. 


-Phys. exam often shows wheezing, tachypnea, prolonged expiration, and use of accessory 
respiratory muscles 


-M/C Trigger : Upper respiratory infection (URI) 


¢ When should intubation be considered in patients with COPD/Asthma exacerbation? 


Profound acidemia (pH <7.1), poor mental status (somnolence, lack of cooperation), 
hemodynamic instability 


Otherwise, begin with initiation of noninvasive positive-pressure ventilation in patients with 
respiratory failure. Endotracheal intubation with mechanical ventilation is recommended for 
patients who fail a trial of NPPV. 


Acute exacerbation of chronic obstructive pulmonary disease 


e Infectious (70%): respiratory viruses (eg, rhinovirus) & commensal bacteria (eg, nontypable 
Precipitants Haemophilus influenzae) 
e Noninfectious (30%): sterile inflammation (underlying disease), pulmonary embolism, inhaled irritants 


Bronchial inflammation: systemic response (eg, fever, leukocytosis) usually absent 


Pathophysiology & 


‘ Cardinal symptoms: t dyspnea, t sputum volume, 7 sputum purulence 
presentation 


tî WOB (hyperinflation) & impaired gas exchange (hypoxemia [| V/Q], hypercapnia [tVp]) 


Maximize expiratory flow: inhaled bronchodilators 

Reduce airway inflammation: systemic glucocorticoids 

Management Treat underlying triggers: + antibiotics* &/or antivirals (influenza, COVID-19) 
Maintain adequate oxygenation: SpO> target 88%-92% 

Maintain adequate ventilation: NIPPV or invasive mechanical ventilation 


“Antibiotics generally indicated if: (1) increased sputum purulence + 21 other cardinal symptoms; or (2) patient requires hospitalization. 
NIPPV = noninvasive positive pressure ventilation; V/Q = ventilation-perfusion ratio; Vp = alveolar dead space ventilation; WOB = work of breathing. 


Systemic Glucocorticoids: IV or Oral ! NOT INHALED 


Pulmonary 
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¢ What is the most likely diagnosis in a patient with extensive smoking history, CAD, and 
hypertension who presents with one week history of exertional dyspnea, bilateral lung crackles, 
and occasional wheezes? ABG shows respiratory alkalosis. 


Congestive heart failure 


CHF will have respiratory alkalosis -- pulmonary edema reduces ventilation, causing tachypnea - 
-> loss of CO2 


COPD will have respiratory acidosis and widespread wheezing. 


Pulmonary embolism is acute onset 


9 High CO2 and Respiratory Acidosis help differentiate from CHF exacerbation, which causes 
Low CO2 and Respiratory Alkalosis 


¢ What CXR finding may be found on patient with COPD? 
Hyperinflation with flattening of diaphragm; >8 ribs counted = hyperinflation 
What physical exam finding does this produce? 


Distant heart sounds (listen at subxiphoid process) 


Chronic obstructive pulmonary disease 


£ Hyperinflation» 
(>10 posterior 
ribs visible) 


Normal inflation 
(8-10 posterior 
ribs visible) 


Increased 
bronchial 
markings 


Normal 
bronchial 
markings $ 


pUWorld Normal chest x-ray Chronic obstructive pulmonary disease 


e Patients with an acute exacerbation of chronic obstructive pulmonary disease are at risk for 
Symptomatic Hypercapnia and should be promptly investigated with arterial blood gas analysis. 


Clinical manifestations are predominantly neurologic and include headache and hypersomnolence 
with mild to moderate hypercapnia; higher levels of hypercapnia (eg, PaCO2 >75-80 mm Hg) can 
cause confusion, lethargy, and eventually coma (CO2 narcosis) or seizures. 


9 Severe COPD is commonly accompanied by pulmonary cachexia, which is characterized by 
loss of lean muscle mass due to energy imbalance and systemic inflammation. 


Treatment 
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Treatment 


Improves Mortality and Delays Progression of Disease 
+ Smoking cessation 


O; use: + Oxygen therapy for those with pO, <55 or saturation <88%; mortality 
pO, <55/sat <88% benefit is directly proportional to the number of hours that the oxygen is 
~ with pulmonary used, 


HTN, high HCT, or | 
cardiomyopathy: | 
pO, <60/sat <90% 


+ Influenza and pneumococcal vaccinations 


Definitely Improves Symptoms (But Does Not Decrease 
Disease Progression or Mortality) 


+ Short-acting beta agonists (e.g., albuterol) 
+ Anticholinergic agents: tiotropium, ipratropium 
i j + Steroids 
Inhaled anticholinergic + Long-acting beta agonists (e.g., salmeterol) 
| agents are most effective | + Pul B rehabilitati 
in COPD. ulmonary rehabilitation 
> TIP 


Asthmatics not controlled with albuterol —> inhaled steroid 


COPD not controlled with albuterol — anticholinergic (e.g., tiotropium) 
~ inhaled steroid 


e What are the (2) interventions to improve mortality and delay progression of disease in COPD? 


1. Smoking cessation 

2. Long-term oxygen therapy (PO2 <55 or O2 Sat <88) 

If O2 sat is fine, then O2 is not indicated 

Survival benefits of home oxygen therapy are significant when it is used for 215 hours a day 


MTB says pneumococcal and influenza vaccines decrease mortality, UWorld says they just 
decrease the rate of COPD exacerbations. 


1. Resting arterial oxygen tension (PaO,) $55 mm Hg or pulse oxygen saturation (SaO,) 


$88% on room air 
2. PaO, <59 mm Hg or SaO, <89% in patients with cor pulmonale, evidence of right heart 


failure, or hematocrit >55% 


e The primary long-term intervention for COPD is a daily long-acting anticholinergic inhaler. 


Pulmonary 


e.g. ipratropium, tiotropium; may be combined with a SABA for greater symptom relief 


inhaled steroids and LABA can be used for patients with more severe COPD 
(vs Oral/IV steroids for Acute exacerbation) 
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Selection of initial bronchodilator for stable COPD 


5 TER 

5 Group E Exacerbations in prior year 

= 

21 requiring hospitalization 
LABA + LAMA + ICS* OR 
22 requiring outpatient systemic corticosteroids 
2 
3 
5 Group A Group B 
© 
o 
o 
x 
wi 
None requiring hospitalization 
Bronchodilator 
+ 
(eg, SAMA as needed) eats 
<2 requiring outpatient systemic cortiocosteriods 
5 
E 


Lower > Higher 


Symptoms 


*ICS recommended if peripheral blood eosinophilia (>300/mm*) is present but avoided if recurrent pneumonia is present 
* Assess using validated intrument such as COPD Assessment Test (CAT) or standard dyspnea scale. 
Higher symptom severity = dyspnea causing slower walking or worse. 


COPD = chronic obstructive pulmonary disease; ICS = inhaled corticosteroid; LABA = long-acting 8-2 agonist; 
LAMA = long-acting muscarinic antagonist; SAMA = short-acting muscarinic antagonist ©UWorld 


Asthma 


Evaluation of suspected asthma 


Intermittent respiratory symptoms 
(cough, dyspnea, wheezing, chest tightness) 


Spirometry 
Y Y 
Obstruction N i 
(FEV1/FVC <70%) una 
Inhaled bronchodilator Methacholine 
(SABA) bronchoprovocation test 
Reversible* Nonreversible Negative Positive 

Asthma Asthma Asthma 
confirmed GoD unlikely possible 


Seek alternate diagnosis 
(eg. CHF, PH, VCD) 


“Reversible: At least 12% and 200 mL increase FEV1 or FVC, with postbronchodilator FEV1/FVC rise to 270%. 
CHF = congestive heart failure; PH = pulmonary hypertension; COPD = chronic obstructive pulmonary disease; 


SABA = short-acting beta agonist (albuterol); VCD = vocal cord dysfunction. aen 
i 


9 The diagnosis of asthma can be made in patients with normal or increased DLCO & a >12% 
increase in FEV1 following bronchodilator administration. 


patients with COPD typically have a decreased DLCO and < 12% increase in FEV1 after 
bronchodilators 


e What is the likely diagnosis in an inmate who smokes and presents with rapidly worsening shortness 
of breath, tachycardia, tachypnea, and 87% O2 sat? He is poorly adherent to his 
asthma medications and began taking ibuprofen for shoulder pain the previous night. Urticarial rash is 


seen over the trunk and extremities. 


Anaphylaxis (laryngeal edema) 
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Anaphylaxis may be confused with an asthma exacerbation if skin involvement is minimal or 
missed by the clinician. 


NSAIDs can worsen anaphylaxis 


Flow (L /sec) 


3 Flow (L /sec) 


84 Normal 


Normal 


Obstructive 


Fixed upper lung disease 


airway obstruction 


Expiration 
> 


Expiration 
A 


Inspiration 
a 


Inspiration 
a 


Lung volume (L) 8 
Upper Airway Obstruction (e.g. laryngeal edema): 8 6 4 2 0 
Characterized by flattening of the top and bottom of the Lung volume (L) 
curve due to limited airflow during both inspiration and 
expiration 
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Scooped out pattern in Asthma 


e Mechanisms by which GERD exacerbates Asthma 


1) Increased vagal tone 
2) Heightened bronchial reactivity 
3) Microaspiration of gastric contents into the upper airway 


-Patient with asthma has several clues in their history suggesting comorbid GERD, including sore 
throat, morning hoarseness, worsening cough only at night, and increased need for her albuterol 
inhaler following meals. 


-Proton-pump inhibitor(PPI) therapy has been shown to improve both asthma symptoms and peak 
expiratory flow rate in asthma patients with evidence of comorbid GERD 


Status Asthmaticus 


Features of respiratory failure in acute asthma 


Absent/minimal wheezing (poor air movement — silent chest) 
Clinical features | e Accessory muscle use 
e Altered mental status 


ABG*: poor ventilation (t PaCO, & | pH), poor oxygenation (| PaO.) 
Laboratory findings | e Lactate: transient t due to muscle WOB (type A) &/or B-agonist-induced (type B) 


K*: transient | due to B-agonist &/or respiratory alkalosis 


Nebulized albuterol & ipratropium, IV corticosteroids + IV magnesium 
Management e Short trial (<2 hr) of NIPPV 
e Low threshold for intubation & invasive mechanical ventilation 


*Impending respiratory failure: +7 respiratory effort to maintain normal/borderline PaCOz & pH. 
ABG = arterial blood gases; IV = intravenous; NIPPV = noninvasive positive pressure ventilation; WOB = work of breathing. 


e Additional bronchodilation with one-time infusion of IV magnesium sulfate may be added if no- 
improvement appreciated after an hour. 
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Fatal asthma: risk factors 


e Prior respiratory failure: NIPPV, intubation, ICU admission 


Patient histo: 
g e Poor asthma control: t inhaler use, frequent oral corticosteroids or acute care visits 


e Examination: respirations >30/min, SaO <90%, accessory muscle use, AMS, "silent chest" 
e ABG: t or inappropriately normal PaCO; relative to WOB 
e Peak flow: £50% of baseline 


Clinical status (impending respiratory 
failure) 


ABG = arterial blood gas; AMS = altered mental status; ICU = intensive care unit; NIPPV = noninvasive positive pressure ventilation; SaO2 = arterial 
saturation of oxygen; WOB = work of breathing. 


e What is the next step in management for a patient with severe asthma exacerbation with an elevated 
PaCO2? 


Endotracheal intubation 


Patients with asthma exacerbation often have tachypnea, which should lead to low CO2 -- 
a normal or elevated PaCO2 suggests impending respiratory failure (inability to meet increased 
respiratory demands) 


e Systemic glucocorticoids (eg, oral prednisone, dexamethasone) reduce late-phase inflammation in 
Status Asthamaticus. 


Because the anti-inflammatory activity of glucocorticoids is delayed by several hours (due to the time 
required to change nuclear gene expression), they are often given with bronchodilators in the 
emergency department. (B agonsist + anticholi ) 


Corticosteroids are continued at home (eg, prednisone 40-60 mg daily for 5-7 days) to prevent 
relapse and decrease the need for hospitalization 


Occupational Asthma 


Occupational asthma 


e Workplace antigens — inflammation (lgE-dependent or independent) — bronchoconstriction 

e Classic antigens: animal proteins (eg, animal workers, seafood processors), grain 
carbohydrates (eg, bakers), isocyanates (eg, painters), metals (eg, welders) 

e Latency (months/years) due to gradual sensitization 


Pathogenesis 
& high-risk 
occupations 


Initially, symptoms clearly exacerbated at workplace & relieved at home 

Clinical e Over time, symptoms persist throughout week & subside only after sustained work absence 
features e Diagnosis: confirm asthma or BHR (eg, methacholine bronchoprovocation) — confirm 
workplace-specific worsening of obstruction (eg, serial PEFR at home & work) 


e Antigen avoidance (change of workplace if possible) or reduction (eg, respirator, shift rotation) 
Management | e Bronchodilators & inhaled corticosteroids 


e Desensitization (immunotherapy) 


BHR = bronchial hyperresponsiveness; PEFR = peak expiratory flow rate. 


e Diagnosis requires a detailed occupational history, careful symptom timeline, and 2-step confirmatory 
testing: 


e First, asthma must be confirmed (eg, reversible obstruction on spirometry). For patients with normal 
baseline spirometry, bronchoprovocation (eg, methacholine) is performed to confirm bronchial 
hyperresponsiveness. 


e Next, an occupational relationship is established by confirming workplace-specific worsening of 
airflow obstruction. This can be accomplished with serial peak expiratory flow rate (PEFR) 
measurements using a portable peak flow meter. 
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Patients record their PEFR at home and at work (along with their symptoms): a PEFR decline by 220% 
at the workplace relative to at home is consistent with occupational asthma. 


Exercise Induced 


Exercise-induced bronchoconstriction 


Hyperventilation — incomplete heating & humidification of inspired air — cooler, dry air 
Pathophysiology triggers mast cell degranulation & bronchospasm 
Can occur in isolation or in underlying asthma 


| Exercise tolerance; asthma symptoms appear within 5-10 min & improve* after 20 min of 
exercise 
Clinical features | e Diagnosis: 
& diagnosis o Supportive: empiric response to preexercise bronchodilator 
o Confirmatory: bronchoprovocation testing (eg, spirometry before & after exercise) 
showing 215% decline in FEV, 


Improve control of underlying asthma (ie, step-up therapy) 

e Premedicate before exercise: |CS-formoterol (10 min prior) preferred over SABA, LTRA (2 
hr prior) 

e Daily ICS-beta agonist or LTRA may be needed for frequent, prolonged exercise 


Management 


“Refractory period (| preformed mast cell mediators & t inhibitory prostaglandins). 
ICS = inhaled corticosteroid; LTRA = leukotriene receptor antagonist; SABA = short-acting beta agonist. 


e What is the first-line treatment for patients with exercise-induced bronchoconstriction who 
exercise daily? 


Inhaled corticosteroids or anti-leukotriene agents 10-20 minutes before exercise 


use short-acting B-agonists if only needed a few times per week 


Treatment 
Asthma severity for patients not on controller medication 
S; tom fi l 
Asthma severity pr prom requensy Nighttime awakenings Indicated therapy initiation 
SABA use 
Intermittent <2 days a week Step 1 
Mild persistent >2 days a week but not daily Step 2 
Moderate persistent >1 time a week but not nightly | Step 3 
Severe persistent | Throughout the day 4-7 times a week Step 4 or 5 
Pulmonary 
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Step-up strategy for asthma treatment (adults) 


Still uncontrolled after Step 4 


Frequent need for OCS 
Daily symptoms 
Waking with asthma 
Decreased FEV, 
Most days Step 5 
Waking with asthma 
Less than daily Step 4 ICS-formoterol daily 
(high-dose ICS) 
Step 3 +LAMA 
ICS-formoterol daily 
Steps 1* & 2 ICS-formoterol daily | (medium- to high-dose ICS) Consider biologic therapy 
(low-dose ICS) Anti-IgE or Anti-IL5/5R mAb 


ICS-formoterol PRN 


Reliever = |CS-formoterol PRN 


Adjunctive controller therapies = LTRA, allergy immunotherapy 


*Step 1: Alternatively, ICS + SABA may be used PRN. 


ICS = inhaled corticosteroid; LAMA = long-acting muscarinic antagonist; LTRA = leukotriene receptor antagonist; 
mAb = monocolonal antibody; OCS = oral corticosteroid; PRN = as needed; SABA = short-acting beta-2 agonist 
©UWorid 


Adverse effects of inhaled corticosteroids 


~75% of dose deposited in oropharynx 
e Dysphonia: steroid-induced laryngeal myopathy; common (50%) & usually minor 


Local e Thrush: affects tongue & pharynx (esophagus: very rarely); prevent by rinsing & gargling with water, using spacer 
(decrease local deposition) 


e Other: contact dermatitis (budesonide hypersensitivity); cough & reflex bronchoconstriction 


~25% of dose deposited in peripheral lung & systemically absorbed 

e HPA axis: secondary adrenal insufficiency (usually subclinical); can coexist with |CS-induced Cushing syndrome 

e Skeletal: small + osteoporosis & fracture risk 

e Other: dermal thinning (fragile skin, purpura), ocular effects (cataract formation, t IOP), small t CAP risk in COPD 
patients 


*Uncommon. Typically only seen with prolonged (years) of high-dose ICS, superimposed oral glucocorticoid use, or concurrent administration of potent 
cytochrome P-450 3A4 inhibitor. 

CAP = community-acquired pneumonia; COPD = chronic obstructive pulmonary disease; HPA = hypothalamic-pituitary-adrenal; ICS = inhaled 
corticosteroid; IOP = intraocular pressure. 


9 You cannot give LABA without an ICS/steroids. That will increase mortality and is always 
the wrong answer.lf the patient is on a LABA, they must be on steroids. NEVER USE LABA 
FIRST OR ALONE. 


e What is the likely cause of leukocytosis with neutrophilic predominance in a patient being treated 
for asthma exacerbation? 


Glucocorticoid side effect 


¢ The primary long-term intervention for persistent asthma is daily inhaled corticosteroids. 


versus a long-acting anticholinergic inhaler (COPD) 


Bronchiectasis 
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Bronchiectasis 


e Pathophysiology: airway insult (eg, infection, inhalation) with impaired clearance (eg, mucostasis, 
immunodeficiency) 

e Chronic: daily production of voluminous, thick + blood-tinged mucus 

e Acute exacerbations: recurrent infections with mucopurulent sputum + frank hemoptysis 


Clinical features 


Airway obstruction (eg, cancer, foreign body) & mucostasis (eg, CF, ABPA) 
Immunodeficiency (eg, Ig) & autoinflammatory disease (eg, Sjogren syndrome) 
Chronic/past infection (eg, mycobacteria) or toxic inhalation 


Etiologies/contributory 


conditions 


High-resolution CT scan of the chest (needed for diagnosis): airway dilation 
Pulmonary function testing: obstructive pattern 
Investigation of etiologies (eg, Ig levels, respiratory cultures, bronchial obstruction) 


Address underlying disorders (eg, Ig replacement) 
Airway clearance (eg, chest physiotherapy), mucolytics 
Antibiotics to suppress bacterial overgrowth & treat exacerbations 


Treatment 


ABPA = allergic bronchopulmonary aspergillosis; CF = cystic fibrosis; Ig = immunoglobulin; RA = rheumatoid arthritis. 


Bronchiectasis 


x i 
Airway wall thickening 


Airway > artery diameter 


Airway 


f A : 
Airways dilated into the peripheral one-third of lung 


e What test/imaging study is the best diagnostic test for bronchiectasis? 
high-resolution CT scan of the chest 


characteristic findings include bronchial dilation, lack of airway tapering, and bronchial wall 
thickening 


9 May present similarly to chronic bronchitis, but bronchiectasis has more prominent sputum 
production and exacerbations are typically bacterial (viral in chronic bronchitis) 


9 Upper lung lobe involvement is characteristic of bronchiectasis due to CF and helps 
differentiate it from bronchiectasis due to other causes. 


Allergic Bronchopulmonary Aspergillosis 
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Allergic bronchopulmonary aspergillosis 


Risk factors & 
pathogenesis 


Structural airway disease (eg, asthma, cystic fibrosis) 


Fungal spore colonization — Th2-based sensitization — allergic inflammation 


Difficult-to-control asthma, thick sputum 
Chest imaging: fleeting infiltrates, bronchiectasis, bronchial mucoid impaction 
Clinical features Aspergillus sensitization: 


& diagnosis o Elevated serum IgE (usually >1,000 IU/mL) 
o Positive Aspergillus skin test &/or IgE 
o Suggestive: eosinophilia, positive Aspergillus IgG 


Systemic glucocorticoids — | allergic inflammation 
Antifungal drugs (eg, voriconazole) — | spore burden 
Treatment of underlying asthma (eg, bronchodilators) 


Treatment 


e Difficult to differentiate from CF Pneumonia. 


ABPA must be suspected if there is an unexplained lung function decline despite an appropriate 
antibiotic course (>1 wk) 


Restrictive 


Interstitial Lung Disease 


Interstitial lung disease 


Sarcoidosis, amyloidosis, alveolar proteinosis 
Vasculitis (eg, granulomatosis with polyangiitis) 
Infection (eg, fungal, tuberculosis, viral pneumonia) 
Environmental exposure (eg, silicosis, HP) 
Connective tissue disease (eg, SLE, scleroderma) 
IPF, cryptogenic organizing pneumonia 


Common etiologies 


e Progressive exertional dyspnea, dry cough 
Clinical presentation | e >50% of patients have significant smoking history 
e Fine inspiratory crackles + digital clubbing 


Chest x-ray: reticulonodular interstitial opacities 
Diagnosis e HRCT: fibrosis, honeycombing, traction bronchiectasis 
e PFT: restrictive pattern with | DLCO 


DLCO = diffusion capacity of the lung for carbon monoxide; HP = hypersensitivity pneumonitis; 
HRCT = high resolution CT scan; IPF = idiopathic pulmonary fibrosis; PFT = pulmonary function 
testing; SLE = systemic lupus erythematosus. 


¢ Inspiratory "Velcro" (eg, fine, dry) crackles are sensitive for interstitial fibrosis, which is present in 
many forms of ILD 


Early into disease progression, interstitial lung abnormalities may not be seen on CXR. Therefore, 
patients with suspected ILD should undergo high-resolution computed tomography (HRCT), a thin- 
slice (usually 1 mm) CT scan protocol developed to visualize subtle interstitial lung features (eg, 
reticulation, honeycombing). 


9 In ILD, hypoxemia, especially with exertion, is more characteristically observed than 
hypercapnia. (vs COPD) 


Hypersensitivity Pneumonitis 
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Hypersensitivity pneumonitis 


Etiology e Immunologic response to inhaled antigen (eg, mold, animal protein) 


Acute 
e Abrupt-onset fever, chills, cough, dyspnea, fatigue, leukocytosis 
e Episodes often recurrent and self-resolving 
Clinical e Chest x-ray: scattered micronodular interstitial opacities 
presentation Chronic 
e Progressive cough, dyspnea, fatigue, weight loss 
e Hypoxemia that worsens with exertion 
e Chest x-ray: diffuse reticular interstitial opacities 


e PFT: restrictive pattern, | DECO (chronic only) 
e BAL: high relative lymphocyte count 


Diagnosis 
E e Lung biopsy: lymphocytic infiltrate, poorly formed noncaseating granulomas, interstitial inflammation or fibrosis 
(chronic only) 
EN e Remove antigen exposure (resolves acute disease) 


e Glucocorticoids and/or lung transplantation (chronic only) 


BAL = bronchoalveolar lavage; DLCO = diffusion capacity of the lung for carbon monoxide; PFT = pulmonary function testing. 


e Acute symptoms recur and resolve within 1-2 days (vs other infectious causes like Pneumonia) 


Sarcoidosis 


Manifestations of sarcoidosis 


e Hilar lymphadenopathy* 
e Interstitial infiltrates 


Sarcoidosis with mediastinal and hilar lymphadenopathy 


e Papules, nodules & plaques 
e Erythema nodosum* 


__ | © Anterior & posterior uveitis 
Ophthalmologic ? ee 
e Keratoconjunctivitis sicca 
e Facial nerve palsy 
Neurologic e Central diabetes insipidus 
e Hypogonadotropic hypogonadism 


e AV block 
e Dilated or restrictive cardiomyopathy 


Hepatosplenomegal 
Gastrointestinal a k p è cgay c 
e Asymptomatic LFT abnormalities 


e Hypercalcemia 

e Peripheral lymphadenopathy 

e Parotid gland swelling 

e Polyarthritis* 

e Constitutional symptoms (fever*, malaise) 


*Manifestations of Löfgren syndrome. 


Left hilar 


i lymphadenopathy 


Right hilar 
lymphadenopathy 


Cardiovascular 


AV = atrioventricular; LFT = liver function test. 


Sarcoidosis key points: 
e common in young, AA, females 
e presents as SOBOE with occasional fine rales on exam; no wheezing 
e can be associated with erythema nodosum and lymphadenopathy; if present, the diagnosis is likely 


e best initial test: CXR (hilar adenopathy seen in > 95% of cases) 
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e most accurate test: lymph node biopsy to look for noncaseating granulomas 


e treatment is prednisone; if asymptomatic, do not treat 


9 Although lung involvement (eg, hilar lymphadenopathy) is common in sarcoidosis, it is often 
(>50%) asymptomatic, and patients may present with extrapulmonary disease. 


9 -osis: causes restrictive disease of some organ 
e.g: Sarcoidosis = restrictive lung disease, restrictive heart disease possible 


e Patient with sarcoidosis who presents with RUQ pain 


Liver involvement (granulomas in liver) 


Pulmonary Hypertension 


Management of pulmonary hypertension 


e Evaluate for autoimmune CTD, toxins (eg, amphetamines), HIV, 


Group 1 F nen 
PAH schistosomiasis, etc. 
e Pulmonary vasodilator therapy, treat underlying (eg, autoimmune) cause 
Group 2 e Echocardiography (+ RHC if diagnosis unclear) 
Left-sided e Optimize left ventricular function (eg, heart failure therapy), treat significant valve 
heart disease disease 
Group 3 


Eung disease een Pulmonary function tests, chest imaging, polysomnography 


chronic hypoxemia 


Treat underlying respiratory condition (eg, obstructive sleep apnea) 


Group 4 e V/Q scan, pulmonary angiography 
CTEPH e Pulmonary thromboendarterectomy surgery (curative), anticoagulation 
e Refer to accredited PH center 
General e Maintain normoxia, euvolemia & sinus rhythm 
measures e Contraceptive counseling, immunization, cardiac rehabilitation 


Refractory PH: bilateral lung transplant 


CTD = connective tissue disease (eg, scleroderma); CTEPH = chronic thromboembolic pulmonary hypertension; PAH = pulmonary 


arterial hypertension; PH = pulmonary hypertension; RHC = right-sided heart catheterization; V/Q = ventilation-perfusion. 


e | Cardiac output: exertional syncope/presyncope, fatigue, weakness 
e tPApressure: chest tightness, hemoptysis (rare) 
. 
. 


Symptoms 
valy RV demand ischemia: exertional angina/tightness 
Venous congestion: abdominal distension (bowel edema), early satiety 
Precordial heave due to RV hypertrophy 
. Loud P2, right-sided S3 &/or S4 
Signs 


. 
. 

e Holosystolic murmur of tricuspid regurgitation 
e JVD, ascites, peripheral edema, hepatomegaly 


Pneumonia 
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Fever + Cough + Sputum 


Cavitation 


Abscess 


Bronchitis Fungus 


Amoxicillin 
Cephalosporin 
FluoroQuin 


Any PNA 


Pneumonia 


I&D 
Clinda 


Typical Sxs Atypical Sxs 


Strep Pneumo Something 


Else 


3" Gen Cephalo Macrolides 

(if CAP) (if CAP) 
Vancomycin Zosyn 

(if HAP) (if HAP) 


No 


Yes 
PCP Risk 


Bronchoalveolar Lavage 
Bactrim 
Steroids 


According to the most recent guidelines published by the Infectious Diseases Society of America, 
pneumonia is classified as follows: 

e Community-acquired — develops in a nonhospitalized setting (M/C: S. Pheumoniae) 

e Hospital-acquired — develops 248 hours after admission to the hospital 


e Ventilator-acquired — develops 248 hours after endotracheal intubation 


Community-acquired pneumonia in school-aged children 


Bilateral 


Mycoplasma pneumoniae 
Etiology Streptococcus pneumoniae Chlamydia pneumoniae 
Viruses (rare) 


3 Fever, malaise, headache, sore throat 
e Abrupt onset of fever, cough, chest pain j 
Clinical 5 Prolonged, gradually worsening cough 
Increased work of breathing i i 7 
features Patient can often continue normal activities 


Focal crack 
ocal crackles Bilateral crackles, wheezing 


e Oral amoxicillin (outpatient) or intravenous ampicillin x : 
Treatment - 7 P e Macrolide (eg, azithromycin) 
or ceftriaxone (if hospitalized) 


9 Patients with HIV are at increased risk for community-acquired pneumonia (CAP) 


9 "Rusty sputum" is classic for pneumococcal pneumonia but may not always be present. 
Can present with Clear Sputum (Only select if there are no viral options in question) 


¢ Immunocompromised Patients with CAP may have no alveolar infiltrate on initial chest x-ray d/t less 
cytokine response. 


DO a CT scan if CAP in suspected in such patients and X-ray is Normal. 
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Common causes of recurrent pneumonia 


Bronchial obstruction 
e Extrinsic: neoplasm, adenopathy 
e Intrinsic: bronchiectasis, foreign body 
Same Recurrent aspiration 
lung lobe* e Altered consciousness: seizure, sedatives, antipsychotics, alcohol, illicit drugs 
e Dysphagia: neurologic disorder, esophageal motility issue 
e Poor dental hygiene 
e Gastroesophageal reflux 


e Immunodeficiency: HIV, leukemia, CVID 
e Sinopulmonary disease: cystic fibrosis, immotile cilia 
e Noninfectious: vasculitis, BOOP 


Different 
lung lobes 


*Recurrent aspiration can lead to pneumonia in different dependent regions of the lung depending on the position of the patient 
during the aspiration event. 


BOOP = bronchiolitis obliterans with organizing pneumonia; CVID = common variable immunodeficiency. 


What imaging modality is typically used to diagnose pneumonia? 


Chest X-ray 


diagnosis requires presence of lobar, interstitial, or cavitary infiltrate on imaging; CXR should be 
*acquired before administering empiric antibiotics** 


«What test/imaging study should be ordered first to evaluate an older patient with a 30 pack-year 
smoking history and recurrent episodes of pneumonia in the same anatomic location? 


CT scan of chest 


in patients > 50 with significant smoking history (> 30 pack-years), it is essential to evaluate for 
lung malignancy; CT scan has better sensitivity than CXR 


9 Recurrent pneumonia in the same anatomic location is a red flag for lung cancer. 


e What is the pathophysiologic mechanism underlying worsening hypoxemia when a patient with lobar 
pneumonia lies on the affected side? 


Increased intrapulmonary shunting 


lying on the affected side increases blood flow (Q) to this area due to gravity, 
where ventilation (V) is poor due to pneumonia, thus worsening the V/Q ratio 
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Effects of positioning in a patient with pneumonia 


Pneumonia down 


| 


t perfusion of poorly 
ventilated region 


| 


T V/Q mismatch & 
worsened hypoxemia 


Pneumonia up 


i 


| perfusion of poorly 
ventilated region 


| 


{ V/Q mismatch & 
improved hypoxemia 


e What is the likely diagnosis in a patient with pneumonia that presents with continued symptoms 
despite adequate antibiotic coverage and loculation on CXR? 


Complicated parapneumonic effusion 


Do chest X-ray to Dx; requires drainage in addition to antibiotics 


Pneumonia unresponsive to treatment despite adequate Antibiotic coverage; evaluate for 
complications like Effusion, Abscess 


Characteristics of high-altitude pulmonary edema versus multifocal pneumonia 


High-altitude pulmonary edema Multifocal pneumonia 


Recent arrival at high altitude (<1 week) e Persistent stay at high altitude 


Absent or mild leukocytosis e Leukocytes >15,000 mmé with bands 
Procalcitonin normal e Procalcitonin elevated 
Marked early improvement with O2 e Minimal early improvement with O2 


y Both conditions can cause fever, leukocytosis, hypoxemia, and bilateral lung crackles. 


VAP 
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Evaluation of suspected ventilator-associated pneumonia 


Suspected VAP 
+ Abnormal chest x-ray 


N 


Lower respiratory tract endotracheal tube sample 


+ Culture 
* Microscopy 


Negative cultures 
Discontinue antibiotics & 
evaluate for other causes 


Y. 


Empiric antibiotics* 
+ Gram-positive coverage 
+ Antipseudomonal & gram- 


negative coverage 
* Consider MRSA coverage 


| 


Positive cultures with 
clinical improvement 

+ Narrow antibiotics 
according to culture results 


Positive cultures without clinical 
improvement 
* Likely VAP 
* Consider changing antibiotics 
+ Assess for VAP complications 
(eg, abscess, empyema) 
* Consider evaluating for other causes 


MRSA = methicillin-resistant Staphylococcus aureus; VAP = ventilator-associated pneumonia, 
*Empiric coverage depends on drug-resistance pattem at institution 
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e Ventilator-associated pneumonia is a type of hospital-acquired pneumonia that develops after more 
than 48 hours of mechanical ventilation (intubation). 


Presentation? Pulmonary infiltrates with one or more of the following: 


fever, purulent secretions, leukocytosis, difficulty with ventilation 


Major risk factors for ventilator-associated pneumonia 


Acid suppression (eg, PPI, H2R blocker, antacid) 


Supine position 

Pooled subglottic secretions 

Paralysis & excessive sedation 

Excessive patient movement while intubated 
Frequent ventilator circuit changes 


H2R = histamine-2 receptor; PPI = proton pump inhibitor. 


Aspiration Pneumonia 


Predisposing conditions for aspiration pneumonia 


Altered consciousness impairing cough reflex/glottic closure 


(eg, dementia, drug intoxication) 


Dysphagia due to neurologic deficits (eg, stroke, 
neurodegenerative disease) 


Upper gastrointestinal tract disorders (eg, GERD) 


Mechanical compromise of aspiration defenses 
(eg, nasogastric & endotracheal tubes) 


Protracted vomiting 
Large-volume tube feedings in recumbent position 


Pulmonary 


Conditions associated with aspiration pneumonia 


Trigger 


Related conditions 


Reduced consciousness 


Sedatives or antipsychotics 
Illicit drugs or alcohol 
Anesthesia 

Generalized seizure 


Dysphagia 


Neurologic disorders 
Esophageal motility defects 
Protracted vomiting 
Gastroesophageal reflux 


Pharyngeal or glottal dysfunction 


Tracheostomy 
Intubation 
Nasogastric feeding 


Dental issues 


Gingivitis 
Poor dental hygiene 
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Bacterial aspiration pneumonia 


Pathoohvalol e Oropharyngeal/gastric microbes aspirated into lungs — host defenses overwhelmed due to 
athophysiolo 
ai oY large inoculum size 


Reduced consciousness (eg, anesthesia) 

Dysphagia (eg, neuromuscular disorder) 
Major risk factors Impaired glottic closure (eg, intubation) 

Protracted vomiting 

Poor dental hygiene 


Fever & cough + foul-smelling sputum 
Clinical features Infiltrate in dependent portions of lung 
Aerobic + anaerobic pathogens on sputum studies 


No empyema or lung abscess: treat for community-acquired pneumonia 
Management Empyema or lung abscess present: extend coverage to include anaerobes (eg, ampicillin- 
sulbactam) 


Elevation of head of bed to 30-45 degrees 
Enteral feeding 

Speech & swallow evaluation 

Drainage of subglottal secretions* 


Decontamination of oropharynx/digestive tract* 


e Prokinetic agents 
e Gastrostomy tube or nasogastric tube 
e Gastric volume measurement 


e Probiotic medications 


*In intubated patients. 


¢ Aspiration pneumonia prophylaxis can include oral care, diet modification for patients with dysphagia, 
and elevating the head of the bed to 30-45 degrees. 


9 Also can benefit from Thickened Liquids. 


Normal swallowing involves a complex sequence of voluntary and reflexive processes that move food 
from the mouth to the esophagus while preventing it from entering the airway (ie, aspiration). Three 
main airway-protective movements occur during normal swallowing: 


e Displacement of the larynx superiorly and anteriorly under the base of tongue, which allows food 
to be directed into the more posteriorly located esophagus 


e Tilting of the epiglottis to block the airway 
e Closing of the glottis by adduction of the vocal folds 


Because of the complexity of swallowing, patients who sustain strokes often have persistent dysphagia 
and/or aspiration. If a neurologic deficit cannot be corrected, behavioral modifications can sometimes 
improve the safety of swallowing. A chin-tuck maneuver (ie, flexion of the head and neck during 
swallowing) sometimes helps. The maneuver seems to decrease the distance from the hyoid bone to the 
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larynx (simulating elevation of the larynx), as well as to narrow the distance of the laryngeal entrance, 
leading to decreased aspiration. 


Treatment 


Empiric treatment of CAP CURB-65 to determine hospitalization 


o Š e Macrolide or doxycycline (healthy) 1 point for each of the following 
utpatient H b : ees 
e Fluoroquinolone” or beta-lactam + macrolide (comorbidities) * Confusion 


+ Urea >20 mg/dL 
* Respirations 230/min 
* Blood pressure 


Inpatient e Fluoroquinolone” (IV) 
(non-ICU) | ə Beta-lactam + macrolide (IV) 


(Systolic blood pressure <90 mm Hg or diastolic <60 mm Hg) 
Inpatient e Beta-lactam + macrolide (IV) + Age 265 
(ICU) e Beta-lactam + fluoroquinolone” (IV) 7 | NX 


*Respiratory fluoroquinolones (eg, levofloxacin, moxifloxacin) are required. KA 
CAP = community-acquired pneumonia; ICU = intensive care unit; IV = intravenous. 


M/C Cause: S. Pneumoniae 0 12 a 


Y Y 
Outpatient treatment of community-acquired pneumonia Low interriediate High 
mortality mortality mortality 
+ Amoxicillin or amoxicillin-clavulanate* 
anea |—Yee—* PLUS 
* Macrolide (preferred) or doxycycline 
| Outpatient Likely inpatient Urgent inpatient admission 
No treatment treatment possibly ICU if score >4 


| 


Can tolerate 
cephalosporins 


| 


No 


C * Respiratory fluoroquinolone | 


— Yes —> PLUS 
* Macrolide (preferred) or doxycycline 


+ Third generation cephalosporin 


*Use amoxicillin-clavulanate when risk factors for severe disease are present (eg, 
smoking, age >65, recent antibiotics, major comorbidities, alcohol use disorder) ©uworld 


HAP: Vancomycin + Piperacillin-Tazobactam 


¢ Fluoroquinolones (eg, levofloxacin, moxifloxacin) that target respiratory tract organisms can also be 
used for CAP in the inpatient setting, this class of medication is generally avoided (when possible) in 
elderly patients due to increased risk of Clostridium difficile infection, tendon rupture, and aortic 
dissection. 


¢ Empiric treatment of pneumonia in a young child with cystic fibrosis should include coverage 
against methicillin-resistant S. aureus. 


e.g. IV vancomycin 
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80 


Percent of patients 
è 


20 


o 


Rates of bacterial colonization in cystic fibrosis based on age 


Staphylococcus 
aureus 


be 
? 
ae 


Pseudomonas 
aeruginosa 


ae 


<2 s 10 15 20 


DUWorld Age (years) 
Parapneumonic effusions Management of Parapneumonic Effusions 
Uncomplicated Complicated Pneumonia and effusion on chest x-ray | 
A Sterile exudate in pleural Bacterial invasion of pleural 
Etiology 
space space 
Small effusion Moderate/large effusion 
e pH 27.2 e pH <7.2 OR 
Pleural fluid analysis e Glucose 260 mg/dL e Glucose <60 mg/dL Norespiratory distress or hypoxia Respiratory distress 
e WBC <50,000/mm? e WBC >50,000/mm? OR 
Hypoxia 
Pleural fluid Gram stain Necati E Oral antibiotics 
& culture Sees ue Close monitoring Ultrasound 
IV antibiotics 
Treatment Antibiotics Antibiotics + drainage Drainage 
©UWorld 


typically positive in empyema. 
WEC = white blood cells. 


*Gram stain & culture is typically a false negative due to low bacterial count. Both are 


Parameter 


Etiology 


Uncomplicated parapneumonic 


effusion 


Inflammatory fluid from pneumonia > 


pleural space 


Complicated parapneumonic 
effusion 


Bacterial invasion into pleural 
fluid 


Empyema 


Bacterial colonization 


purulent fluid 


Pleural fluid analysis 


Pleural fluid Gram stain & 


culture 


pH = 7.20, |/normal glucose, LDH ratio 


>0.6 


Negative 


pH <7.20, | glucose, LDH ratio 
>0.6 


Can be positive or negative 


pH <7.20, | glucose, LDH ratio 


>0.6 


Positive 


LDH = lactate dehydrogenase. 


Positive gram stain & culture helps distinguish empyema from complicated pleural 
effusion; both are managed with antibiotics and drainage 


¢ An uncomplicated parapneumonic effusion forms when lung interstitial fluid increases during pneumonia 
and moves across the adjacent visceral pleural membrane. The pleural fluid is characterized by 
"exudative" chemistries and an influx of neutrophils into the pleural space. 


¢ A complicated parapneumonic effusion develops when there is bacterial invasion of the pleural space. 
Bacterial invasion typically leads to an increased number of neutrophils and the development of pleural 
fluid acidosis, which results from anaerobic utilisation of glucose by the neutrophils and bacteria. In 
addition, lysis of neutrophils increases the LDH concentration in the pleural fluid to values often in excess 


of 1000 IU/L. 


e Normal pleural fluid pH is 7.60; 
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-Exudative effusions typically have lower pH (7.30 - 7.45) 

-Transudative effusions typically have higher pH (7.40 - 7.55) 
e What is the next step in management for a smoker with progressive dyspnea, weight loss, and 
evidence of pleural effusion on CXR? 

Diagnostic thoracentesis 


undiagnosed pleural effusion is best evaluated with thoracentesis to determine if the fluid is 
transudative or exudative; 


9 exception: in patients with evidence of CHF (e.g. weight gain, pedal edema, bibasilar 
crackles), the first step is a trial of diuretics. 
Can quickly determine CHF by BNP level (>500 = CHF) 


9 ¢ What are the etiologies for pleural effusion with high lymphocytic count (>50%)? 
Cancer, Tuberculosis, Fungus 


¢ High lymphocyte count with high ADA? Tuberculosis 


Transudate Exudate 
Physical appearance Does not froth or form clots Straw-colored fluid (may rarely be hemorrhagic), which froths on shaking and forms clots on standing still 
Specific gravity s 1.016 > 1.016 
Glucose z 60 mg/dL + 30-59 mg/dL: suggests malignant effusion, tuberculous pleurisy, empyema, pneumonia, esophageal 


rupture, or lupus pleuritis 
+ < 30 mg/dL: suggests rheumatoid pleurisy or empyema 


Cholesterol < 60 mg/dL 2 60 mg/dL (strongly elevated in chylothorax) 

Total protein s30 g/l > 30 g/L 
Light's Pleural fluid protein: serum s0.5 >0.5 
criteria protein ratio 

Pleural fluid LDH: serum LDH 30.6 >0.6 
ratio 
Pleural fluid LDH (lactate < % the upper limit of normal Pleural fluid LDH > % the upper limit of normal serum LDH 
dehydrogenase) serum LDH 


| Pleural fluid with a bloody appearance suggests a malignant etiology! 


Exudative effusions 


Pleural protein/serum protein ratio >0.5 
Pleural fluid analysis | e Pleural LDH/serum LDH >0.6 
Pleural LDH > 2/3 upper limit of normal for serum LDH 


Empyema (purulent fluid, neutrophil-predominant, + gram stain/culture) 
Chylothorax (milky white fluid, 7 triglycerides) 

Malignancy (abnormal cytology) 

Tuberculosis (+ acid-fast bacterium stain/culture) 


Etiologies 


LDH = lactate dehydrogenase. 
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Pediatric empyema 


Etiol e Bacterial invasion of pleural space 
iolo; 
zy resulting in fibrinopurulent consolidation 


e Streptococcus pneumoniae 


Common organisms 
e Staphylococcus aureus (eg, MRSA) 


e Pneumonia symptoms 
(eg, fever, dyspnea, pleuritic chest pain) 
e No improvement with 


en routine pneumonia treatment 
Clinical features 


Signs of pleural effusion 
(eg, dullness to percussion) 


Laboratory evidence of inflammation 
(eg, leukocytosis, thrombocytosis) 


e Supportive care 
e Empiric antibiotics + drainage 
(ie, chest tube or surgical) 
e Intrapleural fibrinolytics may aid drainage 


Management 


MRSA = methicillin-resistant Staphylococcus aureus. 


Ceftrixone + Vancomycin/ Clindamycin 


¢ A pancreaticopleural fistula (between the pancreatic duct and the pleural space) resulting in an 
amylase-rich exudative pleural effusion occurs most commonly as a result of acute or chronic 
pancreatitis. 


Management includes bowel rest to promote fistula closure; endoscopic retrograde 
cholangiopancreatography with sphinceterotomy may be required to drain pancreatic fluid through 
ampulla of vater rather than fistula. 


D/D: Boerhaave Syndrome; pleural fluid ph is very low (<6 


Lung Abscess 


Lung abscess 


e Aspiration of oropharyngeal/gingival anaerobes 
Pathophysiology | e Risk factors: dysphagia, substance abuse, seizures 
e Pneumonitis — pneumonia — abscess/empyema 


e Subacute fever, night sweats, weight loss 


Manifestations p z 
e Cough with putrid sputum 
e Cavitary infiltrates with air-fluid levels 


Diagnosis 
9 e Cultures rarely useful 


e Ampicillin-sulbactam, imipenem, meropenem 
e Alternate: clindamycin 


Treatment 


Lung Abscess key points: 
e abscesses don't just form out of nowhere; these patients typically have an aspiration risk 


e empiric treatment with Ampicillin-sulbactum is recommended (again, due to the aspiration risk; most 
lung abscesses involve anaerobes 


e aspiration risk is typically secondary to seizure, alcoholism, MS or stroke 


e give proper treatment once culture and sensitivity return. 


Pulmonar 
y https://t.me/usmleinnercircle 


Thick wall of 
abscess cavit 


Air-fluid 


level s 
Major fissure 


separating upper 
and lower lobes 
E sid 


Air fluid level 
| suggests abscess 


Lung abscess 


Consolidation 


(inflammatory 
exudate & edema) 


Abscess (air- 
fluid level) 


Pneumothorax 


Pneumothorax 


P| Spontaneous pneumothorax Tension pneumothorax 


Primary: No preceding e Life-threatening 


event or lung disease; thin, Often due to trauma or 


Associated 
features young men mechanical ventilation 


Secondary: Underlying lung 
disease (eg, COPD) 


Chest pain, dyspnea Same as spontaneous with: 


{Breath sounds, {chest e Hemodynamic instability 
movement ə Tracheal deviation away from 
affected side 


Signs & 


symptoms 


Ipsilateral hyperresonance 
to percussion 


Absent lung markings Same as spontaneous with: 
Imaging Visceral pleural line ə Contralateral mediastinal shift 
e Ipsilateral hemidiaphragm 
flattening 
Small ($2 cm): Observation e Urgent needle decompression 
& oxygen or chest tube placement 
Management mye p 
Large & stable: Needle 
aspiration or chest tube 


COPD = chronic obstructive pulmonary disease. 
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Left pneumothorax 


Ollapsed lung edge 
isceral pleural line) 


e What is the likely diagnosis in a patient on a ventilator who develops hypotension, tachycardia, 
and unilateral absence of breath sounds? 


Pneumothorax 
e What is the diagnosis in Premature infant with unilateral absence of breath sounds, heart sounds on 
right, increased transillumination on left side of the chest? 

Tension Pneumothorax on left side 


Illumination test can be used in infants to diagnose it quickly, or Chest X-ray can be used if not 
sure. Pneumothorax on left pushed the heart to the right -> Urgently Needle Decompression 
needed 


9 Meconium aspiration syndrome (most common in post-mature neonates) is associated with 
pneumothorax because meconium plugging of airways traps distal gas, promoting alveolar 
overdistension and rupture. 


9 Key idea: Intubation is CONTRAINDICATED in a patient with a pneumothorax 


Put a tube or needle first 


Spontaneous Pneumomediastinum 


Spontaneous pneumomediastinum 


Asthma exacerbation 
Risk factors Respiratory infection 
Tall, thin, adolescent boy 


Acute chest pain, shortness of breath, cough 
Clinical features Subcutaneous emphysema 


Hamman sign (crunching sound over heart) 


e Mediastinal gas on chest x-ray 


e Rest, analgesics 
Treatment 
e Avoid Valsalva maneuvers 
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Pneumomediastinum & pneumopericardium 


a 
| 


Pneumomediastinume 


Pulmonary Embolism 


Approach to patient with suspected pulmonary embolism 


Diagnostic strategy in suspected pulmonary embolism 
Stabilize patient with oxygen & IV fluids 
Clinical assessment for pulmonary embolism 


Modified Wells criteria 
Evaluate for absolute contraindications to anticoagulation 
l 4 
PE unlikely PE likely 
Assess clinical suspicion of PE l 
with modified Wells criteria 


I D-dimer assay 


PE unlikely PE likely l | Y 


£500 ng/mL | >500 ng/mL | —> CT pulmonary angiography | 


Consider anticoagulation, | \ y 


especially if patient has: PE excluded Negative Positive 
* No relative contraindications Tae J 
+ Moderate to severe distress | | 


PE excluded PE confirmed 


Obtain diagnostic test PE = pulmonary embolism, Ouworia 
to evaluate for PE 


IV = intravenous; tat E 
IVC = inferior vena cava; Positive for PE Negative for PE 
PE = pulmonary embolism. 
Start or continue Stop 
anticoagulation; anticoagulation 
consider surgery or 
Ouword thrombolytics if indicated 


If there is no contraindication to anticoagulation, it should precede diagnostic imaging in 
patients with likely PE, especially when in moderate distress 


9 PE inhospital mortality Risk Factor: AGE & Obstructive Shock 


e What is the test of choice to diagnose pulmonary embolism in clinically stable patients with a high 
likelihood of PE (modified Wells > 4)? 


CT angiography 
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in patients with low likelihood of PE (modified Wells < 4), D-dimer testing can help rule out PE due 
to high negative predictive value 


¢ A patient is thought to have a pulmonary embolism but cannot tolerate IV contrast due to 
severe renal disease. What other diagnostic test can be ordered to help in the workup? 
VIQ scan 


Also done in Pregnant patients to avoid fetal radiation 


Pathophysiology of submassive/massive pulmonary embolism — T aw 
Modified Wells criteria for pretest probability 
of pulmonary embolism 
<2 Goliits e Clinical signs of DVT 
P e Alternate diagnosis less likely than PE 


e Previous PE or DVT 
+1.5 points | e Heart rate >100 
e Recent surgery or immobilization 


RV outflow obstruction 
+ RV pressure 


RV hypokinesis & dilation 
$} RV cardiac output & RV ischemia 
septal deviation toward LV & infarction 
J t O2 demand 
} LV preload & 1 Coronary perfusion & 
cardiac output $ RV myocardial supply 


Patients with acute massive PE can present with syncope and 
hemodynamic collapse 


t RV wall tension 
+ 


t RV myocardial 


. e Hemoptysis 
+1 t 
e <4 = PE unlikely 


DVT = deep vein thrombosis; PE = pulmonary embolism. 


e >4= likely = immediate anticoagulation -> CT Angiography 
e <4 = D- dimer > 500 --> CT Angiography only if +ve, reassurance if -ve 
e What is the likely diagnosis in a post-operative patient with hypotension, JVD, and new-onset right 
bundle branch block? 
Massive pulmonary embolism 


-massive PE is defined as PE complicated by hypotension and/or acute right heart strain (e.g. 
JVD, RBBB) 


9 Acute pulmonary embolism (PE) may present with syncope due to right ventricular 
dysfunction, cardiac arrhythmia, or vasovagal response to PE. 


Can also present with mild atelactesis and bloody pleural effusion. 


9 It may be difficult to differentiate PE from RV myocardial infarction [MI], which can also cause 
RV dysfunction; however, RVMI is less likely to cause dyspnea or syncope and more likely to 
cause bradycardia or arrhythmias). 
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Hampton hump (from pulmonary embolism) 


P, 


a 


Chest CT scan showing a wedge-shaped infarction (red 
arrows) is virtually pathognomonic for PE (Hampton’s 
Hump) 


Fleischner sign of pulmonary embolism 


N 


Proximal enlargement 
of pulmonary artery 
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Westermark sign 


2 


Normal chest x-ray Pulmonary embolism 


Normal appearance of PA 
& distal vascular markings Abrupt PA cutoff 


Decreased distal 
vascular markings 


9 Sometimes, chest x-ray shows nonspecific findings that may be associated with PE (eg, 
atelectasis, pleural effusion) 


9 Patients with PE commonly develop small pleural effusions due to hemorrhage or 
inflammation. The effusions tend to be exudative and grossly bloody, and they can be 
associated with pain due to pleural irritation. Leukocytosis and/or peripheral neutrophilia may 
be seen, as with any acute inflammatory process. 


¢ What ECG findings are classically associated with pulmonary embolism? 


"S1Q3T3" 


Or right heart strain - ST depression and T wave inversion in the right leads (aVR, II, V5 and V6). 


This is rarely seen (sinus tachy is the most common!) 
"S1-Q3-T3" 
e prominent S in lead | 


e Q wave in lead III 


T-wave inversion in lead IlI 


indicative of R heart strain 


Common Symptoms: Acute-onset dyspnea, Pleuritic chest pain, Atrial fibrillation ( due to 
atrial dilation ) 
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DVT 


e What is the diagnostic test of choice for a patient with moderate-high probability of DVT (modified 


Wells > 2)? 
Compression ultrasonography 
may use D-dimer in patients with low pretest probability; 


diagnosis of DVT should be confirmed before anticoagulation is started 


of deep venous thrombosis 
Central venous catheters 


Modified Wells criteria for pretest probability Upper extremity deep venous thrombosis 


DVT = deep venous thrombosis. 


swelling of arm. 


9 Patients who inject drugs into the femoral vein can develop DVT due to iliofemoral venous 


wall trauma, chemical irritation, and/or infection. 


Management of lower extremity proximal DVT 


Lower extremity proximal DVT 
(ie, above the knee) 


| 


Limb-threatening DVT 


+ Compartment syndrome 
* Phiegmasia cerulea dolens* 


, | 
No Yes 


t 


Anticoagulation contraindicated 


+ Active/difficult-to-treat major bleeding 
+ Intracranial hemorrhage 


~ 


Yes No 
l l t 
IVC filter** Anticoagulation Thrombolysis or thrombectomy 


(retrievable preferred) 


+ Systemic or catheter-directed thrombolysis 
+ Percutaneous or surgical thrombectomy 


*Large occlusive iliofemoral DVT — venous limb ischemia & gangrene (cyanosis, bullae, massive edema, extreme pain) 
**Lesser (relative) indications: clot propagation despite anticoagulation, | | cardiopulmonary reserve (eg, impending right 
ventricular failure). 


DVT = deep vein thrombosis; IVC = inferior vena cava ©uworld 
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e Previously documented DVT $ e Repetitive arm motions (eg, baseball pitching) 
e Active cancer Risk factors e Weight lifting 
e Recent immobilization of the legs e Malignancy 
s OEN e Recently bedridden >3 days 
core 1 point for — lM 5 A 
h a e Localized tenderness along vein distribution e Acute arm edema, heaviness, pain & erythema 
eac oe e Swollen leg Manifestations | e Dilated subcutaneous collateral veins in chest/upper extremity 
a e Calf swelling >3 cm compared to other leg e Pulmonary embolism 
e Pitting edema Diagnosis |e Duplex or doppler ultrasonography 
e Collateral superficial nonvaricose veins 
e Alternate diagnosis more likely (-2 points) Treatment. |i" 3 months of anticoagulation 
e Thrombolysis (non—catheter-related) 
e 0 points = Low probability 
Total score for i 
ae | @ 1 or 2 points = Moderate probability 
clinical probability ‘ > es 
e 23 points = High probability 


e In Upper arm DVT, Catheter site is clean with 
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Therapeutic onset 
Overlap needed? 


Laboratory monitoring 


Treatment of acute deep venous thrombosis/pulmonary embolism 


Oral factor Xa inhibitors 


Mechanism of action | Direct factor Xa inhibition 
No 


Warfarin 
Vitamin K antagonism 
5-7 days 
Yes, overlap with UFH or LMWH for ~5 days 


Prothrombin time/INR 


e What is the most common source of symptomatic pulmonary embolism? 


Proximal deep leg veins (e.g. femoral, popliteal, iliac) 


Distal veins (e.g. calf veins) are less likely to embolize 


¢What underlying cause of DVT must be ruled out in an older patient with their first episode of 
DVT and no history of immobilization, surgery, or provocative medications? 


Malignancy 


e.g. age-appropriate cancer screening (colonsocopy, mammogram) and CXR; more detailed 
testing may be indicated depending on the patient's symptoms 


Test for inherited causes (eg. protein c deficiency) if <45, multiple sites, or family history 


Air embolism 


Venous air embolism 


Etiologies 


Clinical manifestations 


e Trauma, certain surgeries (eg, neurosurgical) 
e Central venous catheter manipulation 
e Barotrauma (eg, positive-pressure ventilation) 


e Sudden-onset respiratory distress 
e Hypoxemia, obstructive shock, cardiac arrest 


Management 


¢ A small VAE often causes minimal sequelae, traveling to the pulmonary capillaries where it can diffuse 


into the alveoli without consequence. 


e Left lateral decubitus positioning 
e High-flow or hyperbaric oxygen 


However, a large VAE (eg, >50 mL) can lodge in the right ventricle to cause right ventricular 


outflow tract obstruction or lodge within the pulmonary arterioles to obstruct pulmonary blood flow. 
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Left lateral decubitus positioning for venous air embolism 


Air embolism 


Right ventricular 
outflow tract 


TINIU W N i 


©UWorid 


Traps the VAE on the lateral wall of the right ventricle, preventing RVOT obstruction 


e Manifestations of arterial air embolism include stroke and myocardial infarction. 


Patients with suspected arterial air embolism should be placed in supine positioning, as it helps 
prevent the embolism from traveling to the brain and causing a stroke. 


ARDS 


Acute respiratory distress syndrome: pathogenesis & diagnosis 


Risk factors & | e Direct (eg, pneumonia, inhalation) or indirect (eg, sepsis, pancreatitis, trauma) lung injury 
pathogenesis | e Inflammatory cell activation & t permeability +> fluid & cytokine leakage into alveoli 


e | Lung compliance (alveolar flooding) — t work of breathing 
Pathophysiology | + Severe V/Q mismatch (intrapulmonary shunt) — severe hypoxemia 
e +t Hypoxic pulmonary vasoconstriction — fî RV afterload & acute PHTN 


e New bilateral alveolar opacities within 1 week of inciting insult 
Diagnosis e Edema not explained by cardiac failure or volume overload 
e Hypoxemia with PaO,/FiO2 <300 


PHTN = pulmonary hypertension; RV = right ventricular; V/Q = ventilation/perfusion. 


Acute respiratory distress syndrome: management & prognosis 


e Lung protection: limit alveolar distending volume (Vy 6 mL/kg) & pressure (Pplat 
<30 cm H20) 

Mechanical ventilation | e Ventilation: tolerate permissive hypercapnia (ie, t PaCO2 & | pH acceptable) to 
avoid excessive Vr 

e Oxygenation: set lowest feasible FiO; (goal SpO2 92%-96%) to avoid O; toxicity 


e Treat underlying etiology: source control (eg, sepsis) 

e Prevent iatrogenic harm: negative fluid balance, timely extubation (eg, minimize 
sedation) 

e + Corticosteroids: select patients with moderate-to-severe early ARDS 


Supportive care 


e Mortality rate: 40% in hospital, death mostly due to multiorgan failure 
Prognosis e Morbidity rate: 50% with chronic cognitive impairment & physical debility, 25% 
with chronic pulmonary dysfunction (restriction & | DLCO) 


ARDS = acute respiratory distress syndrome; DLCO = diffusion capacity of lung for carbon monoxide; Pplat = plateau pressure; 


SpOz = oxygen saturation as measured by pulse oximetry; Vr = tidal volume. 
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Acute respiratory distress syndrome: Initial ventilator management 


Intubation 
| 


Initial ventilator settings 
* Oxygenation: FiO, = 100% & PEEP = 5cm H,O 
+ Ventilation: V, = 6 mL/kg IBW & RR = 14-18/min 
| 
t } 


Adjust oxygenation | Adjust ventilation | 


PaO, >90 mm Hg 
(hyperoxia) 


PaO, <60 mm Hg 
(hypoxia) TMPaCO, & pH <7.25 


JFiO, TPEEP TRR WV, 
TV, as last resort IRR 


TSedation as last resort 


{PaCO, & pH 27.45 


Ensure lung-protective ventilation (avoid alveolar overdistension) 


Evaluate lung compliance; measure Pplat with inspiratory hold* 
Goal Pplat s30 cm H7O: LV, &/or adjust PEEP 


“Pause ventilator briefly after tidal volume is delivered and measure pressure required to hold the lungs at distension 
on current settings 


ABG = arterial blood gas; ET = endotracheal; FiO, = fraction of inspired oxygen, IBW = ideal body weight; 
Pplat = plateau pressure; PEEP = positive end-expiratory pressure; RR = respiratory rate; V, = tidal volume ©Ouworld 


e What is the PaO2/FiO2 ratio? 
e Clinical indicator of hypoxemia 


e Ratio of O2 tension (O2 in blood) to fraction of inspired O2 (fraction O2 in inspired air, usually .21 
(21%)) 


Normal vs. ARDS? 
Normal = 300-500, 
<300 = ARDS (100 = severe ARDS) 


¢ Mechanical ventilation in patients with ARDS should use low tidal volumes and high PEEP. 


In ARDS, a significant number of the alveoli remain collapsed despite positive airway pressure, and 
any tidal volume delivered by the ventilator is distributed to those remaining open (functional "baby 
lung"). LTV prevents overdistension of these alveoli and improves mortality (PEEP 2 10 cm 
H20) 


¢ Prone positioning distributes the ventilation from the ventral to the dorsal (dependent) lung regions, 
where the majority of alveoli are located. 


This improves the homogeneity of ventilation throughout the lungs and decreases mortality in patients 
with ARDS 
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¢ Fluid balance refers to the net sum of all fluid intake and output from the time of admission. Patients 
with ARDS often have an initial positive fluid balance (eg, volume resuscitation for sepsis, blood 
transfusion for trauma). During hospitalization, a conservative fluid strategy aimed at achieving 

a neutral or negative fluid balance accelerates recovery from ARDS, with a trend toward improved 


survival rate ("dry lungs = happy lungs"). 


This goal is accomplished by: 


e Minimizing intake: avoiding unnecessary fluid boluses, concentrating intravenous drips 


e Promoting removal: diuretics, renal replacement therapy 


Patients with refractory hypotension (eg, septic shock) should be assessed for fluid-responsiveness prior 
to blind volume loading (eg, via passive leg raise to simulate a fluid bolus). Vasopressors (eg, 
norepinephrine) may be required to support hemodynamics to permit volume removal. 


Lung Cancer 


¢ A lobectomy is the standard approach to surgical management of lung cancers and can be tolerated if 


the FEV1 >1.5L and DLCO >60%. 


FEV1 and DLCO, obtained by preoperative pulmonary function testing, are the best 
predictors of postoperative outcomes following lung resection surgery. 


associations 
e Clubbing 
Adenocarcinoma | 40%-50% | e Peripheral e Hypertrophic 
osteoarthropathy 
e Central 
20%-25% | e Necrosis & | ° Hypercalcemia | 
cavitation 


Squamous cell 
carcinoma 


Small cell 
carcinoma 


e Cushing syndrome 
e SIADH 
10%-15% | e Central e Lambert-Eaton 
syndrome 


e Gynecomastia 
5%-10% e Peripheral . CEEE 


Solitary pulmonary nodule 
on routine chest x-ray 


Stable lesion 


Previous chest x-ray waz yeaa No further testing 
No previous imaging or 
possible nodule growth 


= CT 
Benign Indeterminate or Highly suspicious 
features for malignancy 


suspicious for 


Large cell 
carcinoma 


malignancy 


Serial CT scans Further 
investigation with 
biopsy or PET 


If a solid lesion revealed on prior imaging is stable in 
size for >2 years, malignancy is effectively ruled out and 


Pulmonary 


Assessment of malignancy risk for solitary pulmonary nodule 


Smoking 
cessation (yr) pis 
Corona radiata 
Smooth Scalloped or spiculated 


Nodule margin 
characteristics 


Solitary pulmonary nodule 


High malignancy risk Low to Intermediate malignancy risk 


ege 


or biopsy 
Not suspicious 
for malignancy 
Serial CT scans 


Intermediate 


Malignancy risk 


Low 


No follow up 


Suspicious for 
malignancy 


Surgical excision 
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no further testing is necessary 


Squamous cell carcinoma of the lung 


rD- 
rei» - 


Cavitary lesion 
with air-fluid level 


Pancoast Tumor 


Clinical presentation of Pancoast tumors 


Shoulder pain (most common) 


Horner syndrome (ipsilateral ptosis, miosis, enophthalmos & anhidrosis) 
from involvement of paravertebral sympathetic chain & inferior cervical 
ganglion 


C8-T2 neurological involvement 
o Weakness &/or atrophy of intrinsic hand muscles 
o Pain & paresthesias of 4th & 5th digits, medial arm & forearm 


Supracliavicular lymph node enlargement 
Weight loss 


Lung Carcinoid Tumour 


Bronchial carcinoid tumor 


e Most common lung cancer in adolescents/young adults 


Epidemiolo: 
p ay e Neuroendocrine tumor derived from bronchial Kulchitsky cells 


Proximal airway obstruction (eg, dyspnea, wheezing, cough) 
e Recurrent pneumonia distal to obstruction 

e Hemoptysis 

Carcinoid syndrome less common than with midgut carcinoid 


Manifestations 


e Chest imaging: contrast enhanced (vascular) tumor with endobronchial component 


Diagnosis trey 
e Bronchoscopy with biopsy 


Head and Neck Cancer 


e What is the best initial test in a patient found to have a cervical lymph node with metastatic squamous 
cell carcinoma? 


Panendoscopy (esophagoscopy, bronchoscopy, laryngoscopy) 


helps detect the primary tumor, which can then be biopsied to determine further management 
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Referred otalgia 


Glossopharyngeal 


Referred pain felt in 
nerve (CN IX) 


external auditory canal 


| Converging afferent fibers 
entering the jugular foramen 


Vagus nerve (CN X) 


Posterior pharyngeal 
wall tumor 


©UWorld 


9 Head and neck cancer can present with Cervical LN enlargement or Referred Otalgia 


¢ An enlarged, ulcerated tonsil with ipsilateral cervical adenopathy is likely oropharyngeal (head and 
neck) squamous cell carcinoma. 


Human papillomavirus is the likely etiology in the absence of traditional risk factors (smoking, 
alcohol) in younger patients. 
¢ A laryngeal ulcer in a smoker is likely squamous cell carcinoma. 


Persistent hoarseness should always be evaluated by laryngoscopy to ensure no delay in 
diagnosis of possible cancer. 


Nasopharyngeal Carcinoma 


Nasopharyngeal carcinoma 


e Endemic to Asia 
Epidemiology | e Linked with Epstein-Barr virus reactivation 
Risk factors: Diet (salty fish), smoking, genetics 


Obstruction: Nasal congestion, epistaxis, headache 


Manifestations Mass effect: Cranial nerve palsy, otitis media 
e Spread: Neck mass (cervical lymphadenopathy) 


e Endoscope-guided biopsy 


Threaten lin Radiation therapy 
e Chemotherapy 


Oral Leukoplakia 
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Oral leukoplakia 


Risk factors e Tobacco & alcohol use 


Ciinical features e Painless white mucosal patch 
e Cannot be wiped off 


e Nonhomogeneous gross appearance 
Increased risk of cancer Large size (>4 cm) 


Dysplasia seen on biopsy 


Biopsy (at diagnosis & if appearance changes) 

Risk factor modification (eg, tobacco cessation) 
Management ee 

Close monitoring 

+ Surgical excision 


¢ D/D: Oral hairy leukoplakia typically presents as multiple white lesions on the lateral tongue with a 
distinct corrugated appearance which cannot be scrapped off. Caused by EBV 


Because it occurs almost exclusively in patients with significant immunodeficiency, HIV testing 
should be performed, especially in patients with signs of systemic illness. 


NOT premalignant and can occur in young people (vs Oral Leukoplakia) 


Miscellaneous 


Chronic Cough 


Common etiologies of chronic cough 


Upper airway | e Upper airway cough syndrome (postnasal drip) 
disorders e Chronic sinusitis 


Asthma 


e 

e Post-respiratory tract infection 

Li i & 
eee ge e Chronic bronchitis 

. 


h l 
a Mm Bronchiectasis 
e Lung cancer 
e Nonasthmatic eosinophilic bronchitis 
Other carea ” Gastroesophageal reflux 


e ACE inhibitors 


Evaluation of subacute (3-8 weeks) or chronic (>8 weeks) cough 


Suspected etiology on H & P 


Evaluate & treat as indicated 


| ACEinhibitors— Stop ACE 


+ Parenchymal disease 
+ Purulentsputum/ 

immunocompromised 
+ Nospecificetiology 


UACS — First-generation Hiblocker 
Asthma— PFTs 
GERD-~ Empiric PPI 


Noimprovement after intervention 


Chest x-ray 


GERD = gastroesophageal reflux disease; H & P = history & physical; PFTs = pulmonary function tests; PPI = proton pump inhibitor; 
į UACS = upper airway cough syndrome 


e What is the next step in management for a young patient who presents with chronic nocturnal dry 
cough with a sensation of liquid dripping into the back of the throat? 
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Oral first-generation H1 blocker 


this patient likely has upper-airway cough syndrome (post-nasal drip) and should be treated 
empirically 


Hyperventilation Syndrome 
Hyperventilation syndrome, a diagnosis of exclusion characterized by intermittent episodes of 


hyperventilation without any obvious cardiac or pulmonary etiology. 


Neurologic symptoms, including paresthesias, headache, lightheadedness, and carpopedal spasms, are 
often present and may be related to cerebral vasoconstriction or alkalosis-induced hypocalcemia 
and hypophosphatemia. 


If the episode does not improve with breathing retraining, a small dose (not a high dose) of a short- 
acting benzodiazepine (eg, lorazepam) is appropriate second-line therapy. 


9 Breathing into a paper bag was previously recommended to improve hypocarbia by rebreathing 
CO2; however, this can also result in hypoxia and therefore should not be done 


Acute Chest Syndrome 


Pathophysiology of acute chest syndrome 


Acute vasoocclusive pain Pulmonary infection, asthma exacerbation 
Fat embolus | Atelectasis 
(from bone marrow necrosis) | (from splinting/pain) 
Pulmonary infarction/inflammation | Regional alveolar hypoxia | 


| | 


TT RBC sickling & vasoocclusion 
in pulmonary vasculature 


| 


Acute chest syndrome* 


RBC = red blood cell. 

*New pulmonary density on chest imaging with fever, chest pain, &/or respiratory symptoms. ©UWorld 
¢ Acute chest syndrome is a life-threatening complication of sickle cell disease caused by vasoocclusion 
of pulmonary microvasculature. The most common trigger in adults is acute vasoocclusive pain causing 
fat embolism and/or hypoventilation. 


Decompression Sickness 
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Decompression sickness 


Pathophysiology | e Abrupt | in ambient pressure causes formation of nitrogen gas bubbles within the body 


e Rapid ascent to surface following deep dive 
e Obesity (nitrogen is fat soluble), male sex 
e Air travel soon after diving (may further reduce ambient pressure) 


e Type 1 (mild illness): musculoskeletal (the bends), cutaneous & lymphatic 


Presentation 
e Type 2 (severe): neurologic (the staggers) & pulmonary (the chokes) 


e Intravenous fluids & 100% oxygen 
e Hyperbaric oxygen therapy as soon as possible 


Treatment 


e Symptoms usually begin within 12 hours of surfacing. 


e Small air bubbles in the venous bloodstream can lodge in the capillaries of the skin to cause pruritus or 
mottling and cyanosis of the extremities. The air bubbles can also lodge in the pulmonary capillaries to 
cause respiratory distress and localized ischemia, with resulting pulmonary edema. A relatively large 
volume of coalesced air (eg, 50 mL) can lodge in the right ventricular outflow tract and cause obstructive 
shock. 


e Air can also pass into the arterial circulation by overwhelming the pulmonary capillary filtering capacity or 
via a right-to-left-shunt (eg, patent foramen ovale). Small air bubbles in the arterial circulation can travel 
to the brain to cause confusion, gait ataxia, and dysarthria. A small volume (eg, 1-2 mL) of coalesced 
air can cause localized stroke (eg, left arm weakness) or myocardial infarction. 


e Emergency treatment: IV hydration, Trendelenburg positioning, administration of 100% oxygen. 


Optimal management is with hyperbaric oxygen therapy. 


High Altitude Sickness 


High-altitude illness 
Pathogenesis e Reduced PiO3 at high altitude (>2,500 m [~8,000 ft]) 


e AMS 
o Headache, fatigue, nausea 

e HACE 
o | PaOz — ¢ cerebral blood flow 
o Lethargy, confusion, ataxia 

e HAPE 


o Uneven hypoxic vasoconstriction 
o Dyspnea, cough + hemoptysis, respiratory distress 


Complications 


e Supplemental oxygen 
Treatment e Acetazolamide for AMS, dexamethasone for HACE 
e Descent to lower altitude (definitive treatment for all HAI) 


AMS = acute mountain sickness; HACE = high-altitude cerebral edema; HAI = high-altitude illness; HAPE = high-altitude pulmonary edema; PiO2 = 
partial pressure of inspired oxygen. 


Diffuse Alveolar Hemorrhage 
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Diffuse alveolar hemorrhage 


Pulmonary capillaritis: ANCA vasculitis, SLE, antiphospholipid antibodies 
Bland hemorrhage: mitral stenosis, anticoagulation 
Alveolar damage: viral pneumonitis, ARDS, drug-induced (eg, cocaine, amiodarone) 


Etiology & pathogenesis 


Clinical presentation & diagnosis 


Dyspnea, hypoxemia, hemoptysis (absent in ~50%) & blood loss anemia 
CXR or CT: diffuse ground-glass opacities 
Bronchoscopy: progressive blood on serial lavage 


e Treat underlying (eg, rheumatologic, infectious) cause 
e Supportive care: oxygen, mechanical ventilation; avoid anticoagulation 


ANCA = antineutrophil cytoplasmic antibody; ARDS = acute respiratory distress syndrome; CXR = chest x-ray; SLE = systemic lupus erythematosus. 


Definition: 


Diffuse airspace opacification 


Alveolar filling processes that can involve multiple lobes 


Transudative edema: cardiogenic 
Exudative edema: noncardiogenic (ARDS) 


Neutrophils (pus): infectious pneumonia 
Lymphocytes & macrophages: hypersensitivity pneumonitis 
Eosinophils: acute eosinophilic pneumonia 

Malignant cells: carcinomatosis 


Diffuse alveolar hemorrhage 
Aspirated nonalveolar hemorrhage 


Pulmonary Paeds 


Choanal Atresia 


ARDS = acute respiratory distress syndrome. 


Fat: lipoid pneumonia (eg, vaping oils) 
Protein: pulmonary alveolar proteinosis 


Choanal atresia 


Clinical findings iatera 


Diagnosis 


Unilateral (most common) 
o Chronic nasal discharge 
o Symptomatic during childhood 


o Cyanosis that worsens with feeding & improves with crying 
o Noisy breathing (stertor 

o Symptomatic shortly after birth 

May be associated with CHARGE syndrome 


Inability to pass catheter past nasopharynx 
Confirmation with CT scan or nasal endoscopy 


Oral airway 


Treatment = K 
e Surgical repair 


CHARGE = Coloboma, Heart defects, Atresia choanae, growth Retardation, Genital and Ear abnormalities. 


coloboma [missing eye tissue] 
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Choanal atresia 


Normal anatomy Choanal atresia 
©uWorld 


e What is the likely diagnosis in a generally healthy newborn that presents with cyanosis that worsens 
with feeding and is relieved with crying despite a normal cardiac and respiratory exam? 


Choanal atresia 
failure to pass a catheter through the nose into the oropharynx is suggestive of this diagnosis; 


CT scan confirms the diagnosis 


Because neonates are obligate nasal breathers (ie, preferentially breathe through the nose), 
the complete obstruction of bilateral choanal atresia causes intermittent cyanosis, even at rest 


CHARGE Syndrome 


CHARGE syndrome 


Coloboma 
Heart defects (eg, TOF, VSD) 
Characteristic Atresia choanae 
features Retardation of growth/development 
Genitourinary anomalies 
Ear abnormalities (eg, hearing loss) 


Anosmia 
Additional key findings Cleft lip/palate 
Hypotonia 


Clinical 
Diagnosis s 


TOF = tetralogy of Fallot; VSD = ventricular septal defect. 


Foreign Body Aspiration 


Pulmonary , , 
https://t.me/usmleinnercircle 


115 


Foreign body aspiration 


e + History of choking event with sudden-onset cough 

e Symptoms depend on location 

Clinical features o Trachea/main bronchus: acute respiratory distress, cyanosis, stridor (trachea), 
hemoptysis (bronchial) 

o Lower airway: chronic/recurrent cough 


Examination e Focal, unilateral, and/or monophonic wheeze 
findings e Focal area of diminished breath sounds 


Hyperinflation of affected side + mediastinal shift toward unaffected side 
Atelectasis if complete obstruction 
e + Foreign body 


X-ray findings 


e Recurrent pneumonia 


Complications 
[9 Bronchiectasis 


Management e Bronchoscopic removal 


9 Wheezing and decreased breath sounds on the affected side are characteristic, 
and hyperresonance to percussion can occur over the hyperexpanded lung. 


e What is the next step in management for a child in respiratory distress due to foreign body aspiration? 


Bronchoscopy 


characterized by sudden-onset respiratory distress; most aspirated foreign bodies end up in 
the right mainstem bronchus 


9 Normal radiograph does not rule out FB aspiration because at least 30% of radiographs are 
normal, particularly if a radiolucent FB (eg, food) is lodged in a small airway. 
Therefore, if clinical suspicion remains high, bronchoscopy is indicated to confirm the 
diagnosis and remove the aspirated object. 


Sometimes, CT Scan can also be used if Xray is normal in asymptomatic child. 


Nasal Foreign Body 


Nasal foreign body 


e Inorganic substance (eg, toy): mild pain/discomfort 
e Organic substance (eg, food): unilateral, foul-smelling, purulent, bloody discharge 
e Button battery: epistaxis, purulent or black discharge 


e Positive pressure expulsion (eg, forceful exhalation with unaffected naris occluded) 
Treatment 7 s 
e Mechanical extraction 


e Local irritation 

e Infection (eg, sinusitis) 

e Aspiration 

e Nasal septal perforation (eg, button battery, multiple magnets) 


Clinical 
manifestations 


Complications 


NRDS 
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What is the treatment? 


Management of neonatal respiratory distress syndrome 


Neonate with respiratory distress syndrome 


| 


Apnea or gasping? 


f 
Yes 


No 
4 
Bag valve mask ventilation 
Continued apnea |——No——> Noninvasive positive airway pressure (eg CPAP*) 
Consider surfactant 


i 
Yes 


Intubate 
Chest compressions 
Consider surfactant 


*CPAP = continuous positive airway pressure 


e Nasal CPAP with PEEP of 3-8 cm H2O (prevents collapse) 


e Administration of artificial surfactant within 2 hours postpartum. 


DDx: Transient tachypnea of the newborn (wet lung disease) 


e Full-term neonates born by cesarean section (lungs full of fluid) 


e Therapy should focus on supportive care 


©uworld 


Common causes of neonatal respiratory distress 


Transient tachypnea 


Respiratory distress 


Persistent pulmonary 


clearance at birth 


atelectasis 


Diagnosis i 
of the newborn syndrome hypertension 
F e Surfactant deficiency e High pulmonary vascular 
p e inadequate alveolar fluid 7 $ 
Pathophysiology e Alveolar collapse & diffuse resistance 


Right-to-left shunt 


Clinical features 


Tachypnea shortly after 
birth 
Resolves by day 2 of life 


Prematurity 
Severe respiratory distress 
& cyanosis 


Tachypnea & severe 
cyanosis 


Chest x-ray 


Bilateral, perihilar linear 
streaking 

Fluid within interlobar 
fissures 


Diffuse, ground-glass 
appearance with low lung 
volumes 

Air bronchograms 


Clear lungs with 
decreased pulmonary 
vascularity 


e Meconium Aspiration Syndrome: 


e Post-term neonates with meconium aspiration 


e Unresponsive neonate and green amniotic fluid establish diagnosis 


e Emergency intubation 


Others: Congenital Diaphragmatic hernia, Pheumothorax, Neonatal pneumonia, Sepsis, Lung hypoplasia 


Pulmonary 
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9 DID for Early Differential Cyanosis: 
1. PDA with RDS 
2. Persistent Pulmonary Hypertension 


¢ What is the next step in management for a newborn with respiratory distress and hypoxia secondary 
to a suspected congenital diaphragmatic hernia? 
Endotracheal intubation 
ABCs take precedence over diagnostic studies; a gastric tube should be placed immediately after 
to decompress the stomach and bowel 


¢ Infant 2 hours after birth has elevated hematocrit >65%, respiratory distress, hypoglycemia, 
cyanosis, and plethora. 
This is likely due to intrauterine hypoxia. 
Risk factors? Smoking, maternal diabetes, small or large for gestational age 


Bronchopulmonary dysplasia 


e Premature arrest of pulmonary development 
Pathogenesis e Alveolar hypoplasia with | septatic 
e Impaired vasculogenesis 


e Premature infant with continued supplemental oxygen requirement 


Clinical di: i 
EES 228 days from birth* 
e * Mild: diffuse hazy infiltrates, low/normal lung volumes 
Y e Severe: fibrocystic changes, hyperinflation 
Treatment e Supportive (eg, oxygen, nutrition, fluid restriction/diuretics) 
e Pulmonary artery hypertension 
Complications e Cardiovascular disease (eg, hypertension) 


e Recurrent respiratory infections 


*Some definitions include an oxygen requirement at 36 weeks postmenstrual age (ie, gestational + chronologic age). 


Transient tachypnea of the newborn 


MARES T 


Prominent interlobar fissure 
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Respiratory distress syndrome 


Air 
bronchograms 
Ground-glass 
appearance 
\ > A 


Diffuse alveolar collapse (atelectasis) due to surfactant deficiency OuWorld 


Persistent Pulmonary Hypertension of Newborn 


OSA 


e The mechanism of enuresis is unclear, but it may be related to the elevated levels of B-type 
natriuretic peptide seen with OSA, possibly due to intermittent obstruction causing increased cardiac 


Persistent pulmonary hypertension of the newborn 


Pathogenesis 
Risk factors 


Abnormal persistence of elevated fetal pulmonary vascular 
resistance 
Right-to-left shunting across ductus arteriosus 


Lung hypoplasia (eg, congenital diaphragmatic hernia) 
Mesana epraioneyidie 

Infection (eg, neonatal pneumonia) 

Į Postductal relative to preductal oxygen saturation 
Respiratory distress & cyanosis 


Oxygenation & ventilation 
Inhaled nitric oxide (pulmonary vasodilator) 


Pediatric obstructive sleep apnea 


Pathophysiology 


Adenotonsillar hypertrophy 


Clinical manifestations 


Night symptoms 

o Loud snoring, pauses in breathing, gasping 

o Enuresis, parasomnias (eg, sleepwalking, sleep terrors) 

Day symptoms 

o Inappropriate naps or falling asleep during school 

o Irritability, inattention, learning problems, behavioral problems 
o Mouth breathing, nasal speech 


Complications 


Poor growth (ie, failure to thrive) 
Poor school performance 
Cardiopulmonary (eg, hypertension, structural heart changes) 


Management 


Tonsillectomy & adenoidectomy 


volume and pressure. 


Breath holding spells 
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Breath-holding spell (BHS) vs seizure 


Cyanotic BHS Pallid BHS Seizure 


Any age 
e ft Risk with history of febrile seizure or 
developmental delay 


e A e Age 6 months to 2 years 
Epidemiology : oh 4 A 
e {t Risk with iron deficiency anemia 


Minor trauma 


Often unprovoked 


Triggers Crying/frustration 
gg Seed Pain or fear e Sleep deprivation 


e Apnea & cyanosis > Bradycardia, apnea & pallor > 


Clinical LOC LOC e LOC —> tonic-clonic movements 
features e Rapid return to e + Brief (<5 min) confusion or e Prolonged (>5 min) postictal confusion 
baseline sleepiness 


LOC = loss of consciousness. 


e What is the next step in management for an infant that experienced a breath-holding spell? 


Reassurance; no further testing 


breath-holding spells are considered normal development ( Resolution by 5 Years age) 


screening for associated IDA is recommended because iron-deficient patients typically experience 
improvement in BHS frequency with iron therapy. 


¢ No murmur and very brief cyanosis (vs TOF which has left upper sternal murmur and improvement in 
cyanosis with squatting) 


Sudden Infant Death Syndrome 


Risk factors for sudden infant death syndrome 


e Substance use (eg, cigarettes, 
alcohol, recreational drugs) 
Maternal age <20 
Inconsistent prenatal care 


Maternal/antenatal 


Prematurity or low birth weight 
Sleep environment 

o Prone-/side-sleep position 

o Soft sleep surface, loose bedding 
o Bed sharing 


Infant 


Smoke exposure 


e Impaired cardiovascular reflexes (eg, increased heart rate due to hypercarbia) and diminished arousal 
responses may account for elevated risk with Smoke Exposure. 


Sudden infant death syndrome is the leading cause of mortality in infants age 1 month to 1 
year in the United States 


Drowning 
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Drowning injuries 


e Children age <5 & males age 15-25 
Risk factors e Inability to swim &/or inadequate supervision 


e Concomitant drug/alcohol use 


e Acute respiratory distress syndrome 
Complications e Cerebral edema [moe stety in] 


e Arrhythmia 


e Submersion time >5 min 

e Delay in initiation of cardiopulmonary resuscitation 
Poor prognostic indicators | e Prolonged resuscitative efforts 

e Age >14 

Arterial blood pH <7.1 


A patient with purposeful movements demonstrates good functional neurologic ability and 
indicates a good prognosis. (basically shows less hypoxic damage to brain) 


Management of drowning 


Acute interventions 


+ Administer rescue breaths first, then chest 
compressions for cardiac arrest 

+ Remove wet clothing to improve hypothermia 

* Transport to emergency department 


| 


Emergency department care 


i 


Symptomatic 


| 


Maintain oxygenation & ventilation 


* Continuous cardiopulmonary monitoring 


* Supportive care as needed (eg, 


supplemental oxygen, bronchodilators, 


NIV, intubation) 


Evaluate 
* CXR 
* ECG 
* ABG, CBC, electrolytes 


* Drug screen (in adolescents/adults) 


| 


Asymptomatic 


Observe (28 hours) 
* Continuous cardiopulmonary monitoring 
* Monitor for signs of ARDS (eg, dyspnea, 
wheeze) 


Evaluate 
* CXR at end of observation (to assess 
for pulmonary edema) 
+ +ABG, CBC, electrolytes, drug screen 


®UWorld 


ABG = arterial blood gas analysis; CBC = complete blood count; CXR = chest x-ray; NIV = noninvasive ventilation 


e Even if the fluid is coughed out quickly and normal ventilation is restored, the fluid may have already 
caused damage capable of resulting in delayed pulmonary complications. This damage may include: 


e Direct tissue injury from chemicals or contaminants in the fluid, leading to inflammation 
e Washout of alveolar surfactant, leading to alveolar collapse 


e Disruption of the osmotic gradient of the alveolar-capillary membrane, leading to increased fluid 
permeability 


Together, these insults can progressively impair oxygen exchange and cause atelectasis, decreased 
lung compliance, and non-cardiogenic pulmonary edema. 


Pulmonary Surgery 
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e In all patients anticipating elective surgery, immediate smoking cessation is recommended as those 
who quit smoking >4-8 weeks prior to surgery substantially decrease their postoperative pulmonary 
risk. 


Lesser durations of preoperative smoking cessation do not reduce the risk, likely because the airway 
inflammation and increased bronchial mucus production induced by smoking requires some time to 
improve. 


Postoperative pulmonary complications 


os e Atelectasis, bronchospasm, pneumonia 
Complications ? 7 
e Prolonged ventilator requirement 
Age >50, active smoking 
Underlying heart failure or obstructive lung disease 


Emergency surgery or surgery duration >3 hr 


; p e Smoking cessation >4-8 weeks prior to surgery 
Perioperative 


5 e Symptomatic control of underlying lung disease 
prevention 


e Pain control, deep-breathing exercises, incentive spirometry 


Uncontrolled postoperative pain often presents with patient discomfort, tachycardia, 
tachypnea, hypertension, and respiratory splinting, particularly for thoracic and upper 
abdominal incisions. 


Adequate pain control following a surgical procedure is necessary to decrease the risk of 
postoperative complications, such as pneumonia. 


Patient-controlled analgesia is a frequently used option to provide opioid-based pain relief to 
patients after surgery. 


Post-operative Atelectasis 


¢ Atelectasis commonly occurs post-operatively due to shallow breathing and weak cough secondary to 
pain. 


Typically manifest on post-operative day 2 and 3 


shallow breathing causes hypoxia with resultant tachypnea and low CO2 (respiratory alkalosis) 


¢ What breathing instrument is useful for preventing post-operative atelectasis? 
Incentive spirometer 


An incentive spirometer is a device that teaches patients how to take slow, deep breaths, which 
opens up airways and prevents collapse 
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9 Once atelectasis develops, it can be treated with continuous positive airway pressure (CPAP) 
to help open collapsed alveoli 


9 CPAP may stent the airways open, but if this is not sufficient to promote ventilation, escalation 
to BiPAP or invasive positive pressure ventilation may be required. 


9 Incentive Spirometry also helps to prevent Post op Pneumonia 


Flail Chest 


i e 23 contiguous ribs fractured in 22 locations 
Pathophysiology — flail chest segment 


e Paradoxical chest wall motion with respiration 
Findings e Chest pain, tachypnea, rapid shallow breaths 
e CXR: Rib fractures +/- contusion/hemothorax 


e Pain control, supplemental oxygen 
e PPV (+/- chest tube) if respiratory failure 


CXR = chest x-ray; PPV = positive pressure ventilation. 


Flail chest 


SUPINE 


Nasogastric tube — 
— Chest tube 


©UWorld 


e How does the flail chest segment move with inspiration? 


Moves inward (paradoxical chest wall motion) 
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due to negative intrathoracic pressure 
¢ What is the most essential part of management for an uncomplicated rib fracture (e.g. no hypotension, 
pneumothorax, etc.)? 
Pain control 
essential to maintain deep breathing and adequate cough, which helps prevent atelectasis and 


pneumonia 


e The extreme blunt force required to create flail chest typically injures the underlying lung resulting in 
pulmonary contusion (eg, seen on x-ray as infiltrates underlying patient's rib fractures) decreases 
oxygen diffusion (due to alveolar hemorrhage and edema). 


As a result, patients must breathe harder to maintain oxygenation. The combination of increased 
work of breathing and decreased oxygenation causes many patients to fatigue and develop 
respiratory failure, requiring mechanical ventilation. 


Blunt Chest Trauma 


Blunt chest trauma 


Hemodynamically unstable Hemodynamically stable 
Resuscitation and evaluation å ye High-risk mechanism or 
+ eFAST oe serious injury on examination 
* Chest x-ray 
* ECG 
+/- stabilizing intervention 
(eg, chest tube) if indicated No 
Y Y 
Hemodynamic stability Yes Yes Abnormal findings on 
achieved/maintained? evaluation, chest x-ray, ECG 
No No 
Y Y 
OR thoracotomy Additional tests Possible discharge 
(eg, CT chest) or observation 
eFAST = extended Focused Assessment with Sonography for Trauma; OR = operating room OUWorid 


Hemothorax 


e What is the underlying cause of hemorrhagic shock in a patient with decreased breath 
sounds, tracheal deviation, and dullness to percussion? 


Hemothorax 


each hemithorax is capable of holding up to 50% of circulating blood volume! 


¢ What is the treatment of a hemothorax? 
1. Chest tube insertion (thoracostomy) 


2. Thoracotomy indicated if >1500 mL or >200 mL/hr for >2 hours or Continuous need for 
transfusion to maintain hemodynamic stability. 
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A hemothorax, however small, must always be drained because blood in the pleural cavity will clot if not 
evacuated, resulting in a trapped lung or an empyema! 


Tube thoracostomy, or chest tube insertion, involves placing a hollow plastic tube between the 4th or 
5th intercostal space at the midaxillary line into the chest to decompress a hemothorax and/or 
pneumothorax. 


Rib fractures with hemothorax 


Fractured rib 
puncturing lung 
parenchyma 


Visceral pleura 
Hemothorax 


Parietal pleura 


Bleeding from torn 
intercostal vessels and 
lung parenchyma 


©UWorld 


e May result from injuries to large (eg, aorta, hilar vessels) or small intrathoracic structures (eg, 
intercostal blood vessels, lung parenchyma) 


Tracheobronchial Injury 


Tracheobronchial injury (TBI) 


s Clinical features 
+ Dyspnea, hoarseness, dysphonia, bloody tracheal secretions 
» Subcutaneous emphysema 
« Treatment-resistant pneu ) 
s Pneumomediastinum (air in the mediastinum): Hamman's sign 
« Diagnostics 
s Chest x-ray: air in surrounding soft tissue 
+ Bronchoscopy: visualization of the lesion 
« TBI vs tension-pneumothorax: TBI t 
« Complications: chylothorax, chylopericardium, chylomediastinum 
« Treatment: mostly surgical repair 


e Persistent pneumothorax and significant air leak following chest tube placement in a patient 
with blunt chest trauma suggests tracheobronchial rupture. 


other findings include pneumomediastinum and subcutaneous emphysema 
Definitive Dx: Bronchoscopy 


T/t: Surgical Repair 


Pulmonary Contusion 
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Pulmonary contusion 
e Present <24 hours after blunt thoracic trauma 
Clinical features i i 
e Tachypnea, tachycardia, hypoxia 
Diennosis e Rales or decreased breath sounds 
g e CT scan (most sensitive) or CXR with patchy, alveolar infiltrate not restricted by anatomical borders 


e Pain control 
Management |e Pulmonary hygiene (eg, incentive spirometry, chest PT) 
e Supplemental oxygen & ventilatory support 


CXR = chest x-ray; PT = physiotherapy. 


Pulmonary contusion 


Irregular, 
nonlobular 
t infiltrate 
~ F 
CON 


Pulmonary contusion may present with noncardiogenic pulmonary edema. 


Intiail CXR may be negative. 


The trauma can produce leaky capillaries, leading to dyspnea and a non-cardiogenic pulmonary 
edema, which is characterized by a normal PCWP. 


Diaphragmatic Rupture 


¢ What imaging modality can confirm the diagnosis of diaphragmatic rupture in stable patients 
with suggestive X-ray findings? 


CT scan (chest, abdomen) 


X-ray can be done initially and CT scan confirms the diagnosis. Most patients require surgery. 
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Diaphragmatic rupture 


Bowel loops in 
the chest Cavity 


Mediastinal shift 


\ 


©uworld 


9 Look for NG tube in the pulmonary cavity-other signs include deviation of mediastinal 
contents to opposite side and elevation of the hemidiaphragm 


e Some patients (especially children) with traumatic diaphragmatic injury may initially have no 
symptoms and can present months to years later after progressive expansion of the diaphragmatic 


defect. 
Diaphragmatic Paralysis 


Unilateral diaphragmatic paralysis 


Phrenic nerve injury (eg, cardiac surgery, trauma, radiation therapy, compressive tumor) 


Viral infection (eg, herpes zoster, poliomyelitis) 
Systemic neurologic disease (eg, ALS, GBS) 


Idiopathic 

Typically asymptomatic at rest 

ORNOSNEA 

Diagnosis | e Fluoroscopic "sniff" test (paradoxical movement of the diaphragm seen during brisk inspiration) 


Etiology 


Clinical 
features 


ALS = amyotrophic lateral sclerosis; GBS = Guillain-Barré syndrome. 
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Hypertension 
Infective Endocarditis 
Rheumatic Heart Disease 
Cholesterol 
Aorta 
Aortic Trauma 
Aortic Dissection 
Aortic Aneurysm 
Coarctation of Aorta 
Aortoiliac Occlusion (Leriche Syndrome) 
Carotid Artery 
Carotid Artery Dissection 
MI 
Post MI Complications 
Angina 
CAD 
Stress Test 
Perfusion Test 
Murmur & Valvular Defects 
Mitral Regurgitation 
Mitral Stenosis 
Aortic Regurgitation 
Aortic Stenosis 
Pulmonary Regurgitation 
Pulmonary Stenosis 
ECG Tracings 
PSVT 
Atrial Fibrillation 
PAC 
MAT 
WPW 
Ventricular 
PVC 
Monomorphic Ventricular Tachycardia 
Torsade de Pointes 
Bradycardia 
Tachyarrythemia and Cardiac Arrest 
Heart Block 
ist Degree 
2nd Degree 
Complete Heart Block 
Sick Sinus Syndrome 
Heart Failure 
Systolic failure 
Diastolic Failure 
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Cor Pulmonale 
High Output Heart Failure 
Cardiomyopathy 
Takotsubo cardiomyopathy 
HOCM 
Carditis 
Acute Pericarditis 
Constrictive Pericarditis 
Myocarditis 
Cardiac Tamponade 
Peripheral Vascular Diseases 
Venous Insufficiency 
Acute Limb Ischemia 
Shock 
Anaphylactic 
Hypovolemic & Hemorrhagic Shock 
Fluid Replacement 
Obstructive Shock 
CVS Drugs 
Anti-Arrhythmic 
Miscellaneous 
Syncope 
Pulsus Paradoxus 
Stent 
JVP 
Prosthetic Valve 
Prosthetic Valve Thrombosis 
Hereditary Hemorrhagic Telangiectasia 
Exercise Induced Postural Hypotension 
Paeds CVS 
VSD 
Tricuspid Atresia 
Persistent Pulmonary Hypertension of the Newborn 
Hypoplastic Left Heart Syndrome 
CVS Surgery 
CABG 
Postpericardiotomy Syndrome 
Sternal Dehiscence 
Preoperative Cardiac 
Other Tests 
Vascular Trauma 
Blunt Cardiac Injury 
Myocardial Contusion 


Hypertension 


In the absence of end-organ damage, the diagnosis of hypertension must be confirmed by one of the 
following: 


e Ambulatory BP readings, as measured by an automatic device worn continuously by the patient for 
24-48 hours. The device monitors BP at regular intervals (eg, 15-60 min). 
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e If continuous ambulatory BP monitoring is not available, an acceptable alternative is home BP 
monitoring done twice a day (morning and evening) for a week. 


e If home BP monitoring is not possible, 3 office readings (preferably by an automated machine while 
the patient is alone) at least a week apart are needed. 


Determinants of blood pressure 


Systolic blood pressure = DBP + Pulse pressure 


Pulse pressure 
Increases with T SV or 
4 aortic compliance 


Aortic pressure (mm Hg) 


> 


Diastolic blood pressure (DBP) 
Increases with ? SVR or Î arterial blood volume 


SV = stroke volume; SVR = systemic vascular resistance. ©uworld 


Laboratory evaluation of hypertension Choice of antihypertensive drug 


for comorbid conditions 
e Serum electrolytes (Na, K, Ca) 


e Serum creatinine Coronary e Angina pectoris: B-blocker, CCB 


Renal function tests f a Post-myocardial infarction: ACE inhibitor or ARB, 
e Urinalysis atherosclerosis a Diesen Se a 


e Urine albumin/creatinine ratio (optional) 


Heart failure 


e Fasting glucose or hemoglobin A1c Sna ACE inhibitor or ARB, B-blocker, diuretic, 


a ini aldosterone antagonist 
Endocrine tests e Lipid profile ejection fraction $ gon: 
e TSH 


Atrial fibrillation 
e ECG or flutter 
Echocardiography (optional) 


B-Blocker, nondihydropyridine CCB 
Cardiac tests 


Chronic kidney ee 
3 e ACE inhibitor or ARB 

e Complete blood count disease 
ornanmars Uric acid (optional 

e 

ete (oeie) Gout e Losartan, other ARB, CCB (avoid diuretics) 
Urinalysis: for occult hematuria and urine Osteoporosis | e Thiazide diuretic 
protein/creatinine ratio Migraine e -Blocker, CCB 


ARB = angiotensin II receptor blocker; CCB = calcium channel blocker. 


Joint National Committee 8 recommendations for treating hypertension 


Initiate Rx Goal blood pressure 


2150 mm Hg systolic BP or 
Age 260 >90 mm Hg diastolic BP =15090 mm Hg 


Age <60, 

chronic kidney 2140 mm Hg systolic BP or 
disease, >90 mm Hg diastolic BP <140/90 mm Hg 
diabetes 


Thiazide diuretic or CCB, 
Black alone or in combination 
(ACEI/ARB, not first-line) 
Initial treatment Ten Thiazide diuretic, ACEI, ARB, or CCB, 
A Other ethnicities i as 
choice alone or in combination 


ACEI or ARB, 
alone or in combination with 
other drug classes 


All ethnicities with 
chronic kidney disease 


ACEI = ACE inhibitor, ARB = angiotensin || receptor blocker; BP = blood pressure; CCB = calcium channel 
blocker. 
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Condition 


Renal parenchymal disease 


Renovascular disease 


Primary hyperaldosteronism 


Obstructive sleep apnea 


Pheochromocytoma 


Cushing syndrome 


Thyroid disease 


Primary hyperparathyroidism 


Coarctation of the aorta 


Secondary causes of hypertension 
Clinical clues/features 


Elevated creatinine level 
Abnormal urinalysis (proteinuria, red blood cell casts) 


Recurrent flash pulmonary edema 
Elevated creatinine level (particularly with ACE inhibitor use) 
Abdominal bruit 


Hypokalemia (spontaneous or thiazide induced) 
Metabolic alkalosis 


Daytime somnolence 
Increased neck circumference 


Paroxysmal hypertension & tachycardia 
Headaches, palpitations, diaphoresis 


Cushingoid body habitus & proximal muscle atrophy 
Hyperglycemia 


Hyperthyroidism: anxiety, heat intolerance, weight loss, tachycardia 
Hypothyroidism: fatigue, cold intolerance, weight gain, bradycardia 


Mild hypercalcemia + symptoms (eg, constipation) 
Kidney stones 


Upper extremity hypertension with brachial-femoral pulse delay (common) 


Lateralizing hypertension (less common) 


9 Renovascular HTN is common cause of secondary HTN in peds patients, dx using Renal USG 


with Doppler 


T/t: CCB — Renal Artery Stenting/ Angioplasty. 


9 Hyperparathyroidism is a cause of secondary hypertension and should be suspected in 
patients who have hypertension associated with hypercalcemia, renal stones, abdominal 


pain, or neuropsychiatric symptoms. 


Hypertension can be induced by both hyperthyroidism (predominantly systolic 
hypertension) and hypothyroidism (predominantly diastolic hypertension). 


Lifestyle interventions for hypertension 


Approximate | 


Modification Recommended plan systolic BP (mm Hg) 
DASH diet Diet high in fruits & vegetables & low in saturated & total fats 11 
Weight loss Reduction of BMI to <25 kg/m? 6 per 10-kg loss 
Aerobic exercise 30 minutes/day for 5+ days/week F 
Dietary sodium <1.5-2.3 g/day (response varies) 5-8 
Alcohol limitation <2 drinks/day in men, <1 drink/day in women 5 


DASH = Dietary Approaches to Stop Hypertension. 


Distractor: Smoking cessation (not shown to significantly reduce blood pressure but should be 
recommended to reduce overall risk of cardivascular complications) 


9 ARBs provide the greatest reduction in LVH of all first-line antihypertensive agents 
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e What is the next step in management for a patient with extensive alcohol use and hypertension that 
is not well controlled on two medications? 


Counsel for reduction in alcohol intake 
while adding a third medication is a reasonable option, counseling to reduce alcohol intake should 
be attempted first 
e What is the likely physiologic cause of isolated systolic hypertension in an elderly patient? 
Increased stiffness of the arterial wall 


associated with increased CV morbidity and mortality and should be managed in the same way as 
primary hypertension 


Hypertensive complications 


Hypertensive | e Severe hypertension (usually 2180/120 mm Hg) with no 
urgency symptoms or acute end-organ damage 


Severe hypertension with acute, life-threatening, end-organ 
complications 


Hypertensive e Malignant hypertension: Severe hypertension with retinal 
emergency hemorrhages, exudates, or papilledema 


e Hypertensive encephalopathy: Severe hypertension with 
cerebral edema & non-localizing neurologic symptoms & signs 


Oral meds in Urgency, IV drugs in emergency. 


e Isolated Systolic BP : 
1. Aortic Stiffening in old age 


2. Aortic Valve insufficiency ( Aortic Regurgitation ) 


Infective Endocarditis 


Complications of infective endocarditis Infective endocarditis 


e Congenital heart disease or prosthetic valve 


Valvular insufficiency — common e Previous endocarditis 


cause of death Risk factors 
; e Intravascular catheters 
Cardiac Perivalvular abscess 

g e Intravenous drug use 
Conduction abnormalities 


Mycotic aneurysm e New regurgitant murmur 

e Skin: Janeway lesions, Osler nodes 

Physical examination | e Roth spots (eyes), splinter hemorrhages (nails) 
e Splenomegaly 


e + Signs of embolic phenomenon 


Embolic stroke 

Cerebral hemorrhage 
Neurologic Brain abscess 

Acute encephalopathy or 


meningoencephalitis e Hematuria/proteinuria (glomerulonephritis) 
Diagnostic testing | e Positive blood cultures 


Renal infarction e TEE > TTE for detecting vegetation 


Glomerulonephritis 


e Acute: Empiric treatment with vancomycin 
e Subacute: Treatment based on culture results 


Drug-induced acute interstitial 


nephritis from therapy Treatment 


TEE = transesophageal echocardiogram; TTE = transthoracic echocardiogram. 


Vertebral osteomyelitis 
Musculoskeletal Septic arthritis 


Musculoskeletal abscess 


©UWorld 
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Infective endocarditis with intravenous drug use 


e Injected particles cause microdamage to right-sided 
valves before being filtered out by the lungs 

e Microdamage facilitates bacterial attachment 
Increased risk with HIV 


Pathogenesis 


Tricuspid valve most commonly affected 
Staphylococcus aureus is the most common organism 
Septic pulmonary emboli present in up to 75% of cases 
Clinical features Audible murmur may be absent in 50% of cases 


Few peripheral manifestations 
(eg, splinter hemorrhages, Janeway lesions) 
Heart failure uncommon 


Roth Spots Septic emboli 


RLL opacity + cavitation 


Bilateral nodular, 
peripheral opacities 


9 Evaluation begins with blood cultures from 3 different venipuncture sites. First Culture 
then Antibiotics 


¢ Perivalvular abscess should be suspected with the development of conduction abnormalities in 
patients with infective endocarditis. 


Perivalvular abscess: extends into adjacent cardiac conduction tissues, leading to heart block 


What valve is most commonly involved? Aortic valve 


e What is the common vascular phenomena seen in right-sided endocarditis (S. aureus |VDU)? 
Septic pulmonary emboli 
multiple nodular, peripheral opacities, often with cavitation seen on CT 
splinter hemorrhages, Janeway lesions not produced in right-sided 
e Most Viridans group streptococci are highly susceptible to penicillin and should be treated with IV 
aqueous penicillin G (NOT ORAL) or IV ceftriaxone x 4 weeks (preferred) 
Oral antibiotics are generally not recommended as initial therapy in pt. With IE 


Ceftriaxone is preferred due to daily dosing versus 4-6x per day for penicillin 


https://t.me/usmleinnercircle 


133 


CVS 


Prevention of infective endocarditis with antimicrobial prophylaxis* 


e Gingival/apical tooth manipulation (amoxicillin) 

High-risk procedures e Respiratory mucosa incision (amoxicillin) 

(Prophylaxis needed) e Surgery on infected skin or muscle (vancomycin) 

e Gl or GU procedure in setting of active infection (ampicillin) 


Low-risk procedures e Gl or GU endoscopy/procedure in absence of infection 
(No prophylaxis) e Most vaginal/caesarian deliveries 


*Indicated for high-risk patients (eg, prosthetic heart valve, previous infective endocarditis, certain congenital cyanotic heart diseases). 
GI = gastrointestinal; GU = genitourinary. 


High-risk conditions for infective endocarditis 


Common surgical indications in infectious endocarditis 


Prosthetic heart valve Acute heart failure (eg, aortic/mitral valve regurgitation) 
Previous infective endocarditis Extension of infection (eg, abscess, fistula, heart block) 
Structural valve abnormality in transplanted heart Difficult-to-eradicate organism (eg, fungus, MDR pathogen) 
Unrepaired cyanotic congenital heart disease Persistent bacteremia on antibiotics 

Repaired congenital heart disease with residual defect Large vegetation/persistent septic emboli 


MDR = multidrug-resistant. 


9 Overall, the risk of IE following dental procedures in patients with acquired valvular defects due 
to rheumatic fever is low, and antibiotic prophylaxis is not indicated. However, prophylaxis is 


indicated in patients with a history of IE. 


Infective endocarditis—modified Duke criteria 


Major criteria 
e Blood culture positive for typical microorganism 
(eg, Staphylococcus aureus, Enterococcus, 
viridans streptococci) 
e Echocardiogram showing valvular vegetation 
Minor criteria 
e Predisposing cardiac lesion 
Diagnostic criteria for | » Intravenous drug use 
IE e Temperature >38 C (100.4 F) 
e Embolic phenomena 
e Immunologic phenomena (eg, glomerulonephritis) 
e Positive blood culture not meeting above criteria 
Definite IE 
e 2 major OR 1 major + 3 minor criteria 
Possible IE 
e 1 major + 1 minor OR 3 minor criteria 


e Fever (>90%) 

e Heart murmur (85%) 

e Petechiae (50%) 

Clinical findings e Subungual splinter hemorrhages (<50%) 
(frequency) e Osler nodes, Janeway lesions (<50%) 

e Neurologic phenomena (embolic) (<40%) 

e Splenomegaly ($30%) 

e Roth spots (retinal hemorrhage) (<5%) 


IE = infective endocarditis. 
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Culture-positive infective endocarditis 


Staphylococcus aureus 


Prosthetic valves 


e Intravascular catheters 
e Implanted devices (eg, pacemaker/defibrillator) 


Intravenous drug users 


Viridans streptococci 


Gingival manipulation 
Respiratory tract incision or biopsy 


Staphylococcus epidermidis 


Prosthetic valves 
Intravascular catheters 
Implanted devices 


Enterococci e Nosocomial urinary tract infections 
Streptococcus gallolyticus e Colon carcinoma 
(formerly S bovis) e Inflammatory bowel disease 
: e Immunocompromised host 
Fungi 


(eg, Candida) 


Intravascular catheters 
Prolonged antibiotic therapy 


¢ Gram-negative HACEK organisms can produce subacute endocarditis and are seen in patients 


with poor dental hygiene and/or periodontal infection. 


Haemophilus 


Aggregatibacter actinomycetemcomitans 


Cardiobacterium hominis 


Eikenella corrodes 


Kingella 


9 Rheumatoid factor: may be elevated in patients with infective endocarditis 


rheumatoid factor is a non-specific finding; 


don't let it throw you off the diagnosis if symptoms otherwise point to infective endocarditis! 


Nonbacterial thrombotic endocarditis 


Etiology 


e Hypercoagulable state due primarily to underlying malignancy (80%) or SLE 


e Noninfectious thrombi form on healthy valve 


Manifestations 


e Usually asymptomatic until embolism to kidney, spleen, skin, extremities, or brain occurs 
e Uncommon: fever, leukocytosis, significant valve insufficiency (eg, murmur) 


Diagnosis 


Blood cultures: no growth 


e Echocardiography: small, mobile vegetations on aortic/mitral valves 
e Evaluate for hypercoagulable state &/or malignancy 


Treatment 


e Anticoagulation 


SLE = systemic lupus erythematosus. 


Rheumatic Heart Disease 


e What is the likely diagnosis in an immigrant with progressive dyspnea, orthopnea, palpitations, and 


an elevated left main bronchus on CXR? 


Rheumatic heart disease 
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mitral stenosis results in left atrial enlargement, predisposing to arrhythmia (palpitations) and 
elevation of the left main bronchus 


Acute rheumatic fever 


e Peak incidence: Age 5-15 


Epidemiology by 
e Twice as common in girls 
e Joints (migratory arthritis) 
e ¥ (Carditis) 
e Nodules (subcutaneous) 
+ Erythema marginatum 
e Sydenham chorea 
Clinical 
features 


« Fever 


e Arthralgias 


+ Elevated erythrocyte 
sedimentation rate/ 
C-reactive protein 


e Prolonged PR interval 


Late . oar 
sequelae Mitral regurgitation/stenosis 


; Penicillin for group A streptococcal 
Prevention ae 
(Streptococcus pyogenes) pharyngitis 


Erythema Marginatum 


2 Major Jones criteria or 1 Major and 2 minor criteria 


Treatment/prevention? 
e Oral penicillin V to prevent ARF 
e ARF should still be treated with long-acting IM benzathine pencillin G until adulthood 


Antibiotic prophylaxis for secondary prevention 
of rheumatic fever 


Duration of therapy 


Severi 
ity following last attack 


Uncomplicated rheumatic fever 5years or until age 21* 


With carditis but no valvular disease 10 years or until age 21* 


With carditis & valvular disease 10 years or until age 40* 
*Whichever duration is longer. Intramuscular penicillin G benzathine every 3-4 weeks is preferred. 


e Can acute rheumatic fever be prevented with treatment of Streptococcal pharyngitis (e.g. oral 
penicillin)? 


Yes 


versus PSGN, which can occur with or without treatment 
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Pathophysiology 


Clinical features 


Evaluation 


Treatment 


Sydenham chorea 


Preceding GAS infection 
e Molecular mimicry between anti-GAS antibodies & neuronal antigens in basal ganglia 


Involuntary, jerky movements (worse while awake & with action) 
Hypotonia 

Emotional lability, obsessive-compulsive behaviors 

e + Symptoms of acute rheumatic fever 


e GAS testing: throat culture, ASO & anti-DNAse B titers 
e Cardiac testing: echocardiography, ECG 


e Chronic antibiotics (eg, penicillin G) 
e Symptomatic (antidopaminergics [eg, haloperidol]) 


Prognosis 


Cholesterol 


e Cholesterol emboli may result in skin 


complications, such 


as livedo reticularis and blue toe syndrome. 


« Treatment is supportive and involves statin therapy to prevent recurrent cholesterol embolism 


CVS 


e Spontaneous remission 
e Recurrence common 
e t Risk of rheumatic heart disease 


anti-DNAse = antideoxyribonuclease; ASO = antistreptolysin O; GAS = group A Streptococcus. 


Cholesterol crystal embolism (atheroembolism) 


Comorbid conditions (hypercholesterolemia, 
hypertension, type 2 diabetes mellitus) 


Cardiac catheterization or vascular procedure 


Risk 
factors 


Dermatologic (livedo reticularis, ulcers, 
gangrene, blue toe syndrome) 


Clinical Renal (acute or subacute kidney injury) 
features Central nervous system (stroke, amaurosis fugax) 
Ocular involvement (Hollenhorst plaques) 


Gastrointestinal (intestinal ischemia, pancreatitis) 


Laboratory findings 


o Elevated serum creatinine, eosinophilia, 
hypocomplementemia 


o Urinalysis — typically benign with few cells or 
Diagnosis casts, may have eosinophiluria 


Skin or renal biopsy 


o Biconvex, needle-shaped clefts within 
occluded vessels 


o Perivascular inflammation with eosinophils 
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NBME question had 2+ proteinuria, Blood, RBC and granular casts in UA of Cholesterol emboli 
syndrome. 


Guidelines for statin therapy 
Indication Recommended therapy 


Clinically significant ASCVD 
« Acute coronary syndrome 
« Stable angina 
+ Arterial revascularization (eg, CABG) 
+ Stroke, TIA, PAD 


Age $75: High-intensity statin 
Age >75: Moderate-intensity statin 


LDL 2190 mg/dL High-intensity statin 


10-year ASCVD risk 27.5%: High-intensity statin 


Age 40-75 with diabetes i i é ; 
10-year ASCVD risk <7.5%: Moderate-intensity statin 


Estimated 10-year ASCVD risk 27.5% 
(pooled cohort equations) 


Moderate- to high-intensity statin* 


Rosuvastatin (high intensity), Pravastatin, pitavastatin, and fluvastatin (moderate intensity) 


9 ALL (40-75) diabetic patients should be started on statin therapy, regardless of other risk 
factors 


9 Hypercholesterolemia is commonly asymptomatic and increases risk for significant 
cardiovascular and cerebrovascular disease. Therapeutic options include dietary 
modifications, weight reduction, increased physical activity, and lipid- lowering 
pharmacotherapy. 


9 The normal Optimal range for LDL cholesterol levels is less than 100 mg/dL (BEWARE THEY 
MENTION “NORMAL LEVEL <160” IN THEIR LAB VALUES SECTION BUT THEY WANT 
YOU TO KEEP IT BELOW 100 IN CMS FORMS) 


Those who develop rhabdomyolysis, a rare side effect of severe statin-induced myopathy, should 
discontinue statin use entirely. 


However, most muscle toxicity is mild (eg, myalgias), and the majority of patients can tolerate 
a different statin. (Prefer moderate intensity) 
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Treatment of hypertriglyceridemia 


Hypertriglyceridemia 


| 


Evaluate for secondary causes 


150-500 mg/dL >1,000 mg/dL 


e Lifestyle modifications e Initial goal is pancreatitis prevention 
© Weight loss © Fibrates 
© Moderate alcohol intake © Fish oil 


© Increased exercise 
Known cardiovascular disease or high risk 
© Statin therapy 


© Abstinence from alcohol 


Once levels <500 ma/dL 


Treatment of hypertriglyceridemia 


Triglycerides 150-499 mg/dL 500-999 mg/dL 21,000 mg/dL 


Limit dietary sugar/tight glycemic control in diabetes 
e Limit saturated fat 
e Regular aerobic exercise 


General 
measures 


e Weight loss of 5%-10% of body weight 
Treat with statins based on ASCVD risk 


Abstain from alcohol 
Specific e Limit alcohol intake z 


A f e Abstain from alcohol 
Se ee 3 e Q-3 acids or fibrates, depending on 
measures |e 0-3 acids if high risk of ASCVD SS 


Fibrates to reduce pancreatitis risk 
ASCVD risk te p 


ASCVD = atherosclerotic cardiovascular disease; Q-3 acids = omega-3 fatty acids. 


Triglyceride-induced pancreatitis 


Triglyceride levels (mg/dL) 

e <500: minimal risk 

e 500-999: mild risk 

e 1,000-1,999: moderate risk 

e 22,000: high risk 

Other risk factors: pregnancy, alcoholism, obesity, uncontrolled diabetes 


Acute epigastric pain radiating to back 
Clinical features + Fever, nausea, vomiting 


Elevated serum lipase (>3 times upper limit of normal) 


Intravenous fluid hydration, pain control 

Triglycerides 2500 mg/dL: consider insulin infusion 

Triglycerides >1,000 mg/dL or severe pancreatitis (eg, lactic acidosis, hypocalcemia): 
consider apheresis (therapeutic plasma exchange) 


Management 


Aorta 


Aortic Trauma 
e What is the initial screening test for blunt aortic trauma? 


Chest X-ray 


should be ruled out in patients with blunt deceleration trauma (MVA or fall from > 10 feet) 


confirm via CT Scan or TTE 
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e What is the most sensitive finding indicative of blunt aortic trauma? 
Mediastinal widening 
common symptoms include anxiety, tachycardia, and hypertension; 


CXR may also show left-sided effusion due to hemothorax 


Thoracic aortic injury 


Normal Enlarged 
— aortic knob¥ — aortic KI 


mediastinum 


Normal chest x-ray Widened mediastinum: supine chest x-ray >8 cm; 
upright chest x-ray >6 cm 
©uUWorld 


In hypotensive patients, systolic blood pressure is generally kept at <100 mm Hg to prevent 
injury extension and rebleeding while awaiting emergent operative repair. 


Aortic Dissection 


Acute aortic dissection 


Risk factors Underlying aortopathy (eg, Marfan syndrome) 
Cocaine use 


Severe, tearing chest or back pain, maximal at onset 
Clinical presentation + Variation in SBP between arms >20 mm Hg 


ECG: normal or nonspecific ST-segment & T-wave changes 


Diagnosis Chest x-ray: m 


Pain control (eg, morphine) — 
Intravenous 
Treatment iil (eg, esmolol) 
+ Sodium nitroprusside (if SBP >120 mm Hg) 
Emergency surgical repair for ascending dissection 


*Strongest overall risk factor. 


“Hypotension on presentation suggests aortic rupture or other complication (eg, cardiac tamponade, acute aortic regurgitation). 


SBP = systolic blood pressure; TEE = transesophageal echocardiography. 


e Involvement of the subclavian or iliac arteries can result in asymmetry of pulses or blood pressure 
(pulses and blood pressure are typically symmetric if these arterial branches are not involved). 
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Complications due to extension of acute aortic dissection 


Stroke (carotid artery) 

Horner syndrome (carotid sympathetic plexus) 

Acute aortic regurgitation (aortic root/valve) 
Myocardial ischemia/infarction (coronary artery ostia) 


Complication 
P e Pericardial effusion/tamponade (pericardium) 


e Hemothorax (pleural cavity) 

Renal infarction (renal arteries) 

Intestinal ischemia (mesenteric arteries) 
Lower extremity paralysis (spinal arteries) 


(involved structure) 


e Aortic regurgitation may result in sudden onset worsening chest pain, hypotension, and pulmonary 
edema 


Cardiac tamponade can occur as a complication as well, but those patients with clear lung fields 


Chronic systemic hypertension is the most important predisposing risk factor for aortic 
dissection. 
Marfan is common cause for dissection in younger patients <40 (vs HTN >60) 


Diagnostic approach for suspected aortic dissection 


Suspected aortic dissection 

+ Risk factors (eg, Marfan syndrome, connective tissue 
disease, hypertension) 

+ Tearing chest/abdominal pain radiating to the back 

+ Perfusion deficits (eg, pulse deficit, >20 mm Hg 
blood pressure difference between right & left arm, 
aortic regurgitation murmur) 


Pulse deficit or differential blood pressure 
(>20 mm Hg difference) in the upper 
extremities is noted in only 20%-30% of the 
patients and its absence should not be 
used to exclude the diagnosis. 


Imaging based on availability 
+ TEE 
+ Chest CT with contrast 


+ MRI (only if nonemergency 
& patient can lie still) 
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e What is the work-up of a stable and unstable aortic dissection? 
1) Initial: CXR (mediastinal widening, tracheal deviation) 
2) Stable: CT angiography 


3) Unstable/contrast allergy/renal dysfunction: TEE (reveals intimal flap) 
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9 CXR shows widened mediastinum, aortic knob 
9 TEE noninvasive, performed at bedside 


9 CT Angiography: invasive, but best test for determining extent of dissection for surgery 


Aortic Aneurysm 


Abdominal aortic aneurysm 


e Advanced age (eg, >60) 
Risk factors e Smoking, male sex, hypertension 
e History of atherosclerosis or CTD 


Mostly asymptomatic 
Rapid expansion 
o Dull abdominal/back pain 


Clinical presentation o Distal embolization 
Rupture 
o Sudden, severe abdominal/back pain + shock 
o Umbilical/flank hematoma 


e Smoking cessation 

e Elective repair for size >5.5 cm (asymptomatic) 

e Urgent repair for symptomatic & HD stable patients 

e Emergency repair for symptomatic & HD unstable patients 


Management 


CTD = connective tissue disease; HD = hemodynamically. 


e AAA rupture usually occurs posteriorly into the retroperitoneum, which can delay the onset of 
hemodynamic instability (eg, 1 h of symptoms in a patient); 


however, rupture may occur anteriorly with direct leakage into the peritoneum and rapid onset of 
hemodynamic instability and shock 
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Evaluation of suspected unstable abdominal aortic aneurysm 


Symptoms suggesting unstable AAA 
* abdominal/flank/groin pain 
+ pulsatile mass- 


* flank ecchymosis 
+ limb ischemia 
Hemodynamically stable 
| 
Yes N 
| s 
Obtain CT of abdomen Known AAA 
No Yes 
Obtain focused 
abdominal ultrasound 
| | 
AAA identified AAA identified 
| 
Yi N N Ye 
l es o l l o es IR 
Medical optimization Explore other Emergency 
and repair diagnoses repair 


AAA = abdominal aortic aneurysm. 
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e Other clues to the diagnosis of AAA include a pulsatile abdominal mass (present in slightly over half of 
patients) and prevertebral aortic calcification on plain x-ray, consistent with extensive 
atherosclerosis. 


Widened 


mediastinum 


Ruptured AAA 


e What is the likely diagnosis in a male smoker with chest discomfort and the CXR findings below? 
Thoracic aortic aneurysm 
Suggestive findings include a widened mediastinum, increased aortic knob, and tracheal deviation 
Initial test: CXR 


Best confirmatory test: CT with contrast 


e What is the imaging modality of choice for diagnosis and follow-up of abdominal aortic aneurysms? 
Abdominal ultrasound 


cheap and does not require contrast (vs. CT and MRI) 
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9 The strongest predictors of abdominal aortic aneurysm rupture are large aneurysm 
diameter(> 5.5 cm), rapid rate of expansion (> 1 cm per year), and current cigarette 
smoking. 


9 Active smoking is the strongest modifiable influence for AAA development and progression. 


9 What is the recommended screening protocol for abdominal aortic aneurysm? 


One-time abdominal ultrasound for male active or former smokers aged 65-75 years 


¢ What abdominal aortic aneurysm repair complication results in progressive abdominal pain and bloody 
diarrhea? 


Bowel ischemia/infarction 


due to inadequate perfusion after loss of IMA during aortic graft placement 


¢ What are the most common peripheral artery aneurysms? 
Popliteal (#1) and Femoral (#2) 


frequently associated with abdominal aortic aneurysms 


Coarctation of Aorta 


Coarctation of the aorta 


« Congenital 


Etiolo: 
cad « Acquired (rare) (eg, Takayasu arteritis) 


e Upper body 
o Well developed 
o Hypertension (headaches, epistaxis) 

+ Lower extremities auaa 
o Underdeveloped arteries 
o Claudication 

e Brachial-femoral pulse delay 

e Upper & lower extremity blood pressure differential 


. Left interscapular systolic or continuous murmur 


e ECG: Left ventricular hypertrophy 
¢ Chest x-ray 
o Inferior notching of the 3rd to 8th ribs 
o "3" sign due to aortic indentation 
e Echocardiography: Diagnostic confirmation 


Aortic knob 
Actual coarctation 


Post-stenotic 
dilation of aorta 


Clinical features 


Diagnostic studies 


e Balloon angioplasty + stent placement 


Treatment 
e Surgery 


often presents a couple days after birth when the ductus 
arteriosus closes 


e Left ventricular hypertrophy (LVH) signs: 


high-voltage QRS complexes, lateral ST segment depression, lateral T wave inversion 
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Coarctation of the aorta Aortic coarctation 


Patent ductus Closed ductus 
e Thickening of tunica media of aortic arch Left common 
Pathology í F 5 y . Brachiocephalic carotid 
e Can be associated with Turner syndrome or bicuspid aortic valve artery Left subclavian Ligamentum 


g arteriosum 
(ductus closed) 


+ BP & strong pulses in upper extremities : Praductal 
} BP & weak pulses in lower extremities icomciation 
Neonates* (severe narrowing) ahd 
o Heart failure (eg, poor feeding, diaphoresis) 

Clinical features o Cardiogenic shock 

Children/adults (mild narrowing) 

o Lower extremity claudication 

o Palpable pulsations of intercostal vessels (collaterals) 
o Secondary hypertension (upper arms) 


a 


N) J | \\ 
\J 
Patent ductus ff 
arteriosus ? 
R — 


M e) 


e Aortic aneurysm, dissection & rupture ail 


Cerebral aneurysm & subarachnoid hemorrhage 


e Prostaglandin E1 for neonates with severe narrowing 
e Surgical repair 


Complications 


Treatment 


*After closure of ductus arteriosus. 
BP = blood pressure. 


e Increased LV afterload 


¢ Continuous murmur at the back due to collaterals 


e Patients with suspected severe aortic coarctation should immediately receive prostaglandin E1 to 
maintain patency of the DA. 


This allows blood from the pulmonary artery to supply the descending aorta (right-to-left 
shunting), restoring distal perfusion. 


Aortoiliac Occlusion (Leriche Syndrome) 


Aortoiliac occlusion (Leriche syndrome) is characterized by a triad of 
1. bilateral hip, thigh, and buttock claudication, 
2. impotence, and 


3. symmetric atrophy of the bilateral lower extremities. 


Carotid Artery 
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Management of carotid atherosclerotic disease 


Intensive medical therapy 


Aspirin 
Statin 
Blood pressure control 


+ 


Evaluation for carotid revascularization | 


| | 


Asymptomatic Symptomatic 
<50%* 50-79% 80-99% <50% 50-69% 70-99% | 
No benefit CEA typically not CEA No benefit CEA recommended CEA 
of CEA recommended** recommended of CEA in select patients*** recommended | 


“Degree of stenosis 

**May be recommended in select patients with low perioperative risk (eg, <3%) 

***Men likely benefit from CEA, whereas women likely benefit from intensive medical therapy only. 

CEA = carotid endarterectomy; TIA = transient ischemic attack ©uworld 


9 Patients with stenosis <80% should receive periodic (eg, annual) carotid duplex 
surveillance to detect any progression. 


Carotid Artery Dissection 


Carotid artery dissection 


e Trauma; spontaneous occurrence 


Etiolo: 
ay e Underlying contributors: HTN, smoking, CTD 


e Unilateral head & neck pain, transient vision loss 


= e Ipsilateral partial Horner syndrome 
Clinical presentation 


o Ptosis & miosis without anhidrosis 
e Signs of cerebral ischemia (eg, focal weakness) 


Diagnosis e Neurovascular imaging (eg, CT angiography) 


e Thrombolysis (if <4.5 hr after symptom onset) 
e Antiplatelet therapy (eg, aspirin) + anticoagulation 


Treatment 


CTD = connective tissue disease; HTN = hypertension. 


e What is the likely diagnosis in a child that presents with hemiparesis and aphasia hours after falling 
down with an object in their mouth? 


internal carotid artery dissection or thrombus formation 
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Penetrating or blunt posterior pharyngeal trauma 


Traumatic carotid injuries 


e Penetrating trauma 


Internal carotid 
à 


e Fall with object in mouth 
(eg, toothbrush, pencil) 


Neck manipulation (eg, yoga, sports) 


Mechanism 


Gradual-onset hemiplegia 
Aphasia 

Neck pain 

"Thunderclap" headache 


e CT or MR angiography 


e What is the next best step in a young woman who runs a marathon and complains of neck pain, 
headache, right-sided weakness, and vision loss? She recently completed a marathon. CT scan 
is normal and duplex ultrasound shows absence of flow in the internal carotid artery. 


Presentation 


Tearing in tunica intima 
results in artery dissection 


Heparin and oral anticoagulation for 3-6 mo. 


Also can do with antiplatelet agents for 1 year 


Treatment should be initiated after an intracerebral hemorrhage has been ruled out. 


MI 


e Perioperative MI is common in patients undergoing noncardiac surgery; 


intraoperative hemorrhage requiring blood transfusion increases the risk (likely due to reduced 
oxygen delivery to the myocardium). 


Patients with perioperative MI often lack chest pain, possibly due to receipt of postoperative pain 
control (eg, morphine). 


Initial stabilization of acute ST-segment elevation MI 


* Supplemental oxygen (if SaO, <90% or dyspnea) 

* Aspirin 325 mg 

* P2Y12 inhibitor (eg, clopidogrel) 

+ Nitrates (sublingual) 

* Beta blocker (unless hypotension, bradycardia, acute heart failure, heart block) 
+ High-dose statin (eg, atorvastatin 80 mg) 

+ Anticoagulation (drug depends on planned revascularization) 


ersistent pain, Persistent Unstable sinus Pulmonary 
ypertension, or . k 
severe pain bradycardia edema 
heart failure 
| i | | 
IV nitroglycerin IV morphine IV atropine IV furosemide 
(not if hypotension, (not if patient is 
right ventricular infarct, hypotensive or 
or severe aortic hypovolemic) | 
stenosis is present) 
Reperfusion: 


* PCI within 90 min preferred 


* Thrombolysis (if PCI not 
available within 120 min) 


IV = intravenous; MI = myocardial infarction; PCI = percutaneous coronary intervention. ©uworld 
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Acute management of acute coronary syndrome 
(STEMI, NSTEMI, or unstable angina) 


Nitrates 


Beta blocker 


Antiplatelet therapy 


Rapid chest pain relief 
Caution with hypotension (eg, RV infarction) 


Cardioselective (eg, metoprolol, atenolol) 
Decreases myocardial O2 demand to limit infarct size 
Contraindicated in cardiogenic shock & bradycardia 


Aspirin + P2Y 49 inhibitor (eg, prasugrel, clopidogrel)* 
Reduces platelet activity 


Anticoagulation 


Statin therapy 


Unfractionated heparin, bivalirudin, or enoxaparin 
Limits thrombus expansion 


High potency (eg, atorvastatin, rosuvastatin) 
Stabilizes atherosclerotic plaque 


Coronary reperfusion 


*In patients with NSTEMI or unstable angina, P2Y 49 inhibitor therapy is often held until after coronary angiography in case the atherosclerotic coronary 


STEMI 


PCI <90 min from 1st medical contact 
Fibrinolytics (eg, alteplase) if PCI is unavailable 


NSTEMI or unstable angina 


Coronary angiography often within 24 hr 


anatomy indicates the need for coronary artery bypass grafting. 


NSTEMI = non-ST-segment elevation myocardial infarction; PCI = percutaneous coronary intervention; RV = right ventricular; STEMI = ST-segment 


elevation myocardial infarction. 


¢ What pharmaceutical treatment should be avoided in patients with MI that present 


with CHF or bradycardia? 


Beta blockers 


¢ What is the recommended reperfusion therapy for patients with NSTEMI that present within 12 hours of 


symptom onset but cannot undergo PCI? 


Fibrinolysis 


fibrinolysis is associated with higher rates of recurrent MI, intracranial hemorrhage, and mortality 


compared to PCI 


x Percutaneous coronary intervention (PCI) is recommended for patients with acute 
STEMI within 12 hours of symptom onset and within 90 minutes from first medical 


contact to device time at a PCl-capable facility. 


or 120 minutes from first medical contact to device time at a non-PClI-capable facility (to allow 


time for transport). 


e What is the most important factor for survival in a patient with an out-of-hospital sudden cardiac 


arrest? 


Elapsed time to effective resuscitation 


e.g. adequate bystander CPR, prompt rhythm analysis, and defibrillation in patients found to 
be in ventricular fibrillation 


e What is the initial management for hypotension in a patient with a right ventricular MI that has low- 


normal JVP? 


IV saline bolus ( Nitrates should be avoided ) 
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RVMI often creates high sensitivity to intravascular volume depletion; hypotension with low JVP 
suggests inadequate RV preload 


g Marked hypotension is a characteristic feature of RVMI 


Myocardial infarction location based on coronary 
vessel involvement 


Involved Blocked ECG leads involved 
myocardium vessel 


Inferior MI e ST elevation in leads Il, Ill & aVF 


Lex e ST depression in leads V1-V3 
Posterior MI or RCA e ST elevation in leads | & aVL (LCX) 
e ST depression in leads | & aVL (RCA) 
Lateral MI LEK e ST elevation in leads |, aVL, V5 & V6 
aora diagonal | e ST depression in leads Il, III & aVF 


Right ventricle MI 
(occurs in % of e ST elevation in leads V4-V6R 


inferior Ml) 


Pathophysiology Key features 
+ Most commonly due to RCA occlusion + ST elevation in Il, Ill, & aVF (inferior wall STEMI) 
+ Less commonly due to LCx occlusion + ST depression in V1 & V2 (posterior wall STEMI) 


+ Reciprocal ST depression 
* 2:1 AV block (every other P wave not conducted) 


AV = atrioventricular; LCx = left circumflex artery; RCA = right coronary artery. ©uWorld 


AV Block because RCA supplies AV node, hence bradycardia 
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Comparison of left ventricular & right ventricular myocardial infarction 


Left ventricular MI Right ventricular MI 
Fae! e Pulmonary edema e Clear lungs & JVD 
Clinical features i 
e S3 & S4 e Marked hypotension 


Ischemic changes in anterior, lateral, 


Inferior ischemic changes 


Hemodynamic findings 


ECG findings A e ST-segment elevation in V4R 
or inferior leads 2 
e Bradyarrhythmias 
e t LV &RV preload e ft RV preload, | LV preload 


e tSVR e tSVR 
e Fluid restriction e Fluid resuscitation 
Management e Preload & afterload reduction e Avoid preload reduction 


e Reperfusion therapy 


Reperfusion therapy 


JVD = jugular venous distension; LV = left ventricular; MI = myocardial infarction; RV = right ventricular; SVR = systemic vascular 


resistance. 


9 The failing RV becomes reliant on hydrostatic pressure to force blood through the pulmonary 
circulation and is highly sensitive to a reduction in preload 


9 Whenever inferior wall MI is suspected based on ischemic changes in the inferior ECG leads, 
RV involvement should be evaluated using a Right-sided precordial ECG, which is obtained 
via precordial lead placement in a mirror image on the right side of the chest. 


ST-segment elevation in lead V4R is highly accurate in confirming RVMI. 


Optimal medical management following myocardial infarction 


Medication Indication 
All patients (regardless of stent placement; 
Dual antiplatelet therapy a h ( 9 i n P i ) 
e Low-dose aspirin continued indefinitely 


(low-dose aspirin + P2Y 42 inhibitor) 


. 
U 


2Y 42 inhibitor continued for 12 months 


All patients, continued indefinitely 
e Reduces myocardial oxygen demand, decreases arrhythmia risk 
& inhibits remodeling 


Beta blocker 
(eg, metoprolol, carvedilol) 


ACE inhibitor or angiotensin Il receptor | è All patients, continued indefinitely for reduced LVEF 


blocker e Inhibits post-MI remodeling 
High-intensity statin e All patients, continued indefinitely 
(ie, atorvastatin, rosuvastatin) e Stabilizes atherosclerotic plaque & reduces recurrent MI 
Mineralocorticoid antagonist e Reduced LVEF with symptoms or comorbid DM 
(eg, spironolactone) e Inhibits post-MI remodeling 


DM = diabetes mellitus; LVEF = left ventricular ejection fraction; MI = myocardial infarction. 


9 Use of NSAID’s increases the risk for Acute Coronary Syndrome and MI 


Post MI Complications 
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Mechanical complications of acute myocardial infarction 


KIRT " aah X Echocardiography 
Complication Time course Involved coronary artery Clinical findings : 
findings 
e Severe pulmonary edema, 
Papillary muscle respiratory dist 
Pe Acute or within 3-5 2 we rhe 
rupture/ ave RCA e New early systolic murmur Severe MR 
dysfunction y e Hypotension/cardiogenic 

shock 

e Chest pain 

Interventricular Acute or within 3-5 | LAD (apical septal) or RCA | e New holosystolic murmur Left-to-right ventricular 
septum rupture days (basal septal) e Hypotension/cardiogenic shunt*™* 

shock 

e Chest pain 

Within 5 days* or up e Distant heart sounds Pericardial effusion with 
Free wall rupture LAD a = 
to 2 weeks e Shock, rapid progression to tamponade 
cardiac arrest 
Left ventricular Up to several cleat fears Thin & dyskinetic 
ri ver I ll 
p to severa LAD e Angina y 
aneurysm months - myocardial wall 
Å e Ventricular arrhythmias 


*50% occur within 5 days. 


**Right heart catheterization shows step up in O2 concentration from right atrium to right ventricle. 
LAD = left anterior descending; MR = mitral regurgitation; RCA = right coronary artery. 


Left ventricular aneurysm Left ventricular 


aneurysm 


Etiology Scar tissue deposition following transmural MI 


Interventricular 


Several months following MI septum 


e Heart failure & angina 
e Ventricular arrhythmia (eg, ventricular tachycardia) 
Systemic embolization (eg, stroke) 


Left ventricle 


Clinical presentation 


s 


Right ventricle ~_ 


a 


e ECG: Persistent ST elevation, deep Q waves 
Echocardiograph: Thin and dyskinetic myocardial wall 


“Tricuspid Mitral valve - 
valve 


Diagnosis 


MI = myocardial infarction. 


Right atrium >= 4 
Left atrium 
! 
What are the complications? i 


Heart failure, arrhythmias, mitral 
regurgitation (distortion of LV geometry results in 
papillary muscle dysfunction), mural thrombus 


Left ventricular aneurysm 


aVL v2 
> 
aa v3 V6 
— 
Pathophysiology Key features 
* Fibrous scarring of myocardial wall following + Deep Q waves & persistent ST elevation 
transmural (ST-elevation) myocardial infarction in leads corresponding with previous 
+ Most commonly affects the LAD territory myocardial infarction 
LAD = left anterior descending artery. ©uWorld 
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¢ What is the most common cause of sudden cardiac arrest in the immediate post-infarction period in 
patients with acute MI? 


Re-entrant ventricular arrhythmias (e.g. ventricular fibrillation) 


Post-myocardial infarction ACE inhibition 


Infarct 


| ACE inhibitor 


Angiotensin II remodeling L 
(over weeks to months) 
Infarct 
ballooning 


LV dilation Reduced LV dilation 
Reduced contractile function More preserved contractile function 
LV = left ventricle. @uworld 


9 Middle-aged man with ST-elevation MI complicated by extensive anterolateral akinesis 
who on day 5 of hospitalization develops bilateral lower extremity pain/paresthesias, 
cyanosis, hypotension, and weak upper extremity pulses with absent lower extremity 
pulses, most consistent with aortic embolism. 


Angina 


Classification of angina 


e Typical location (eg, substernal), quality & duration 
Classic e Provoked by exercise or emotional stress 
e Relieved by rest or nitroglycerin 


Atypical | e 2 of the 3 characteristics of classic angina 


Nonanginal | e <2 of the 3 characteristics of classic angina 


e What is the likely diagnosis in a male with a history of SLE that presents with epigastric burning 
provoked by exertion and relieved by rest? 


Atypical angina 
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Vasospastic angina 


Pathogenesis e Hyperreactivity of coronary smooth muscle 


« Young patients (age <50) 
e Smoking (minimal other CAD risk factors) 
Clinical presentation | » Recurrent chest discomfort 
o Occurs at rest or during sleep 
o Spontaneous resolution <15 minutes 


Treatment 


e Propanolol is a B-blocker that may exacerbate vasospasm in Vasospastic (Prinzmetal) angina. 


e What two drugs/drug classes are used for dual anti-platelet therapy? 
aspirin and P2y12 receptor blockers (e.g. clopidogrel) 


useful for treatment of acute coronary syndromes and prevention of coronary events after stent 
placement (Use for atleast 12 months) 


Treatment of chronic stable angina 


e First-line therapy 
e | Myocardial contractility & heart rate 


e Alternative to beta blocker 
e | Myocardial contractility & heart rate 


e Added to beta blocker when needed 
Dihydropyridine CCBs_ | « Coronary artery vasodilation 
e | Afterload by systemic vasodilation 


Nitrates e Long-acting ane for possen angoa 
e | Preload by dilation of capacitance veins 


e Alternative therapy for refractory angina 
e | Myocardial calcium influx 


Ranolazine 


The Mediterranean diet is high in fresh fruits, vegetables, and legumes. It is proven to 
reduce cardiovascular morbidity and mortality in patients both with and without established 
coronary artery disease. 


CAD 


Pretest probability of coronary artery disease 


Low e Asymptomatic people of all ages 
(<10%) e Atypical chest pain in women age <50 


intermediate | ° Atypical angina in men of all ages 
(20%-80%) e Atypical angina in women age 250 
e Typical angina in women age 30-50 


High e Typical angina in men age 240 
(>90%) e Typical angina in women age 260 
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Evaluation of chest pain 


Pretest probability of 
coronary artery disease 


Intermediate High 


Start pharmacologic 
therapy for CAD 


Expert evaluation 


Exercise 
imaging test 


Exercise 
ECG test 


Positive Positive Positive 


Coronary 
@uWorld angiography 


x Patients with risk factors for coronary artery disease and new symptoms such as angina or 
exertional dyspnea should be assessed for the presence of obstructive coronary disease by 
means of a stress test. 


For patients with a normal resting ECG who are able to exercise, an exercise stress test is 
preferred. For those unable to exercise or with abnormal ECGs, a pharmacologic nuclear 
stress test is frequently used 


¢ What is the recommended diagnostic test for patients with chest pain that have low-risk for CAD? 
No further testing for CAD. (explore other pathologies) 
a positive stress test in low-risk patients is likely to be a false positive 


e What is the recommended diagnostic test for patients with chest pain that have high-risk for CAD? 


Coronary angiography 


Evaluation of chest pain in the emergency department 


+ Focused history & 
physical examination 


+ Assess vital signs 
+ Obtain venous access 


Stable patient 


+ Obtain ECG & chest x-ray + Stabilize hemodynamics 
+ Administer aspirin if the + Check for underlying causes 


risk for aortic dissection 


Unstable patient 


is low 


ECG consistent with ACS? 


Chest x-ray diagnostic? 


STEMI NSTEMI Yes 
Treat with Treat with 


emergency appropriate 


catherization or anticoagulation 
thrombolysis Treat cause + Assess for pulmonary embolism 


+ Check cardiac markers & risk 
stratify for ACS 

+ Assess for pericarditis 

+ Assess for aortic dissection 


©UWorld 


CVS 
https://t.me/usmleinnercircle 154 


CVS 


e Aspirin: reduces the rate of myocardial infarction and overall mortality in patients with ACS 


Differential diagnosis & features of chest pain 


Coronary artery 
disease 


Substernal 
Precipitated by exertion 
Relieved by rest or nitroglycerin 


Pulmonary/pleuritic 
(pleurisy, pneumonia, 
pericarditis, PE) 


Sharp/stabbing pain 
Worse with inspiration 
Pericarditis: worse when lying flat 


Aortic 
(dissection, 
intramural hematoma) 


Esophageal 


Abrupt (maximal at onset), severe "tearing" pain 
May radiate to back 
Hypertension and/or inherited aortopathy 


Substernal, may refer to neck 
Associated with regurgitation 
Provoked by recumbent position 
Nonexertional, relieved by antacids 


e Persistent pain 
e Worse with movement or change in position 


Chest wall/ 
musculoskeletal 


Often follows repetitive activity 


PE = pulmonary embolism. 


e What is the best initial test for chest pain? 


ECG 


e What is the likely underlying etiology of chest pain for > 1 hour, unrelated to activity in a young 
patient with normal cardiac and pulmonary exam? 


Esophageal disease (e.g. GERD) 


features suggestive of esophageal origin include episodes lasting > 1 hour, post-prandial 
symptoms, associated heartburn, and relief by anti-reflux therapy 


9 Pain radiation is a less reliable distinguishing factor. Pain fibers from the esophagus and 
heart (visceral afferents) overlap at multiple different spinal cord levels, where they converge 
with somatic nerves. Therefore, chest pain caused by esophageal or cardiac pathology can 
be referred to the arms, jaw, neck, and/or back. 
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Evaluation of suspected acute coronary syndrome 
in the emergency department 


Initial assessment: 


*ECG 
* Troponin 
ST elevation MI Other ischemic changes R i 
or new LBBB or elevated troponin | 
Serial ECG and troponin 
Positive Negative 
Urgent Admit for further Noninvasive 

reperfusion management stress test 


LBBB = left bundle branch block; MI = myocardial infarction. 
©UWord 


e In patients with suspected ACS who go on to have acute myocardial infarction, the initial ECG (ideally 
obtained within 10 min of emergency department arrival) is often normal or nondiagnostic. 


Regardless of cardiac biomarker (eg, troponin) levels, changes (eg, ST-segment elevation, 
depression) on subsequent ECGs can develop quickly and may significantly affect patient 
management. 


Relative frequency of selected 


| Acute Coronary Syndrome presenting symptoms in acute 
coronary syndrome 


Epigastric pain 


Atypical symptoms associated 
with MI are more common in women, the 
elderly, and diabetics. 


Figure 3.2: Acute Coronary Syndromes Diagnosis Algorithm 


Stress Test 


Type of stress Mechanism Best for Not for 


Exercise ECG test Patients able to reach + LBBB 
tHR (tHR = 85% of 220 | » Pacemaker 
- age) e Patients unable to reach 
tHR 


Pharmacologic stress Nonselective adenosine | e LBBB « Reactive airway disease 
test with adenosine or agonist Pacemaker e Patients on 
dipyridamole Dilates coronary arteries | e Patients unable to reach dipyridamole or 
without t HR or BP tHR theophylline 


Dobutamine stress B-1 agonist Reactive airway disease | e Tachyarrhythmias 
echocardiography + HR+BP Patients unable to reach 
tHR 
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Medications to withhold prior to cardiac stress testing 
Hold for 48 hours Beta blockers, calcium channel blockers, nitrates 


Hold for 48 hours prior to Diavidamole 
vasodilator stress test py 


Hod tor: 12 hours pronto Caffeine-containing food or drinks 
vasodilator stress test 
Angiotensin-converting enzyme inhibitors, 
Continue angiotensin receptor blockers, digoxin, statins, 
diuretics 


e What classes of medications (3) should be held for 48 hours prior to cardiac stress testing? 


beta blockers, calcium channel blockers, and nitrates 


exception: continue these medications in patients with known CAD undergoing stress testing to 
assess the efficacy of anti-anginal medication 


Perfusion Test 


Reversible myocardial perfusion defect 


STRESS_IRHC(G) 


REST_IRN¢ 
‘L perfusion (1 tracer uptake) during stress testing (top row) but not at rest (bottom row) ©uworld 


e Technetium-99-labeled (Tc-99m) perfusion agents (sestamibi or tetrofosmin) have a half-life of 6 hours, 
passively diffuse into perfused myocardial cells, have minimal redistribution afterward, and can provide an 
assessment of both myocardial function and perfusion 


Any differences between rest and stress images can help identify ischemia. 


e Patients with normal tracer uptake at both rest and exercise have a low likelihood of ischemia with 
an excellent prognosis and <1% annual risk of coronary artery disease (CAD). 


e A decreased tracer uptake both at rest and with exercise (fixed defect) indicates likely scar 
tissue with decreased perfusion and CAD. 


e A decreased tracer uptake with stress but normal uptake at rest (reversible defect) 
indicates inducible ischemia and likely CAD. 


¢ What is preferred treatment to prevent coronary artery disease in a patient with inducible ischemia? 


Anti-platelet therapy (e.g. aspirin), B-Blocker and risk factor modification 


Murmur & Valvular Defects 
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Splitting of S2 


Pathologic Physiologic Pathologic 
Widened splitting Narrowed splitting 
Inspiration A2 P2 G4 A2 P2 4 A2P2 
Widened splitting Paradoxical splitting 
+ 
Expiration A2 P2 Y A2P2 P2A2 Lf 
Delayed P2 Delayed A2 


* Pulmonic stenosis 
* Pulmonary HTN 
*ASD*, RBBB 

Or early A2 

*VSD 


f = Split is audibly discernible. 


“Widened splitting is fixed throughout respiratory cycle 
ASD = atrial septal defect; HCM = hypertrophic cardiomyopathy; HTN = hypertension; 
LBBB = left bundle-branch block, RBBB = right bundle-branch block; VSD = ventricular septal defect. 


e Aortic stenosis 
* Systemic HTN 
*LBBB, HCM 


Ouworid 
Benign vs pathologic murmurs 
Benign Pathologic 
Infants: poor weight gain, 
r respiratory distress, difficulty 
Asymptomatic à 
; feeding 
History Normal growth 3 7 5 
ey Mee Older children: exertional fatigue, 
No significant family history i 
chest pain, syncope 
Family history of SCD or CHD 
Early or midsystolic Holosystolic or diastolic 
Musical or vibratory Harsh 
Murmur 


characteristics* 


e Grade 1-2 intensity 


Decreases or disappears with 


Grade 23 intensity 
Intensity persists with standing & 


standing & Valsalva maneuver** Valsalva maneuver 


p , e Central cyanosis 
e Normal vital signs 


Other e Loud, fixed, or single S2 
j e Normal S1 & S2 
findings ; e Weak femoral pulses 
e Symmetric pulses 
e Hepatomegaly 
+ 
Management | e Reassurance e ECG & echocardiography 


*Any single pathologic feature warrants evaluation. 
**Venous hum is a benign murmur exception that increases with standing. 
CHD = congenital heart defect; SCD = sudden cardiac death. 


¢ Common innocent murmurs include the following: 


e Still's murmur: systolic, vibratory, best heard over left lower sternal border, t intensity when 
supine 


e Pulmonic flow murmur: systolic ejection, best heard over left upper sternal border, may radiate 
to axilla 


e Venous hum: continuous, best heard over the supra- or infraclavicular area, | intensity with neck 
rotation 


In peds world, if musical qualities to murmur dont worry thats benign you don't need to 
investigate it 


CVS 
https://t.me/usmleinnercircle 158 


e What is the next step in management for an asymptomatic adult with an early diastolic murmur at 
the left sternal border that is best heard with expiration? 


Transthoracic echocardiogram 


diastolic and continuous murmurs are usually due to an underlying pathologic cause and their 
presence should prompt further evaluation 


Extra (gallop) heart sounds 


Features Associated pathology* 


Heard just after S2 Heart failure with reduced EF 

$3 Caused by reverberant sound as blood fills an enlarged LV High-output states (eg, thyrotoxicosis) 
cavity during passive diastolic filling Mitral or aortic regurgitation 
Heard just before S1 Concentric LV hypertrophy 

S4 Caused by blood striking a stiff LV wall during atrial Restrictive cardiomyopathy 


contraction Acute myocardial infarction 


*S3 can be normal in children, young adults & during pregnancy. S4 can be normal in the elderly (eg, age >70). 


EF = ejection fraction; LV = left ventricular. 


¢ What abnormal heart sound is often heard during the acute phase of myocardial infarction? 


S4 (atrial gallop) 


due to left ventricular stiffening and ischemia-induced myocardial dysfunction 


9 ¢ S4: often referred to as "ten-nes-see" a sound, which corresponds to S4-S1-S2 


e S3: often referred to as "ken-tuc-ky" a sound, which corresponds to S1-S2-S3 


Normal 

a 

al Aortic valve 

| \ closes 
__ 100 | Aortic valve 
F | opens 
€ 4 
È | Aorta 
E y 
3 
3 504 
a 
S yin Mitral valve 
Ò vi 

opens 

4 closes Ps 

] „- -Left atrium 

0! -*__- Left ventricle 
> 
Time 
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Aortic regurgitation 


150 


Aortic valve 
closes 


© 
[=] 
ji 


Aorta 


Blood pressure (mm Hg) 


Mitral valve 
opens 


| Left ventricle 
A <- Left atrium 
0 
> 
Time 
OuwWorid : 
Mitral regurgitation 
A 
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1007) Aortic valve 
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g 
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e What is the most common cause of mitral regurgitation in developed countries? 


Mitral valve prolapse 


usually causes mild MR with a mid-systolic click and mid-to-late systolic murmur but can 
develop into severe MR with a holosystolic murmur on examination 


e What are the (3) causes of acute mitral regurgitation post-MI? 


e Ischemic papillary muscle displacement (immediate) 


e Papillary muscle rupture (days) 


e LV aneurysm (days-weeks) 


Hemodynamic changes in mitral regurgitation 


Compensated | Decompensated 

Acute MR f 4 
chronic MR chronic MR 

Preload tt tt tT 
Afterload Í No change t 
Contractile function | No change | No change 1 
Ejection fraction tt il l 
Forward stroke volume $ No change J 


MR = mitral regurgitation. 
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Surgical indications for severe chronic mitral valve regurgitation 


e Surgery if LVEF 30%-60% (regardless of symptoms) 

e Consider surgery if successful valve repair* is highly likely: 
o Asymptomatic & LVEF >60% 
o Symptomatic & LVEF <30% 


Secondary MR e Medical management, valve surgery rarely indicated 


*When possible, durable valve repair is favored over replacement because replacement necessitates lifelong anticoagulation & repeat replacement is 
often needed after ~10 yr. 


Primary MR 


LVEF = left ventricular ejection fraction; MR = mitral regurgitation. 


Mitral Stenosis 


Mitral stenosis in adults Mitral stenosis 


Rheumatic heart disease (vast majority of cases) 


E F Dyspnea, orthopnea, PND, hemoptysis 
e Age-related calcification, radiation induced 


Clinical Atrial fibrillation, systemic thromboembolism 


features Voice hoarseness from recurrent laryngeal nerve 
compression due to LAE (Ortner syndrome) 


Etiology 


Exertional dyspnea, orthopnea, paroxysmal nocturnal dyspnea, hemoptysis 
Clinical presentation | e Pulmonary edema + right-sided heart failure (eg, lower extremity edema) 
Atrial fibrillation, + risk for systemic embolization 


Mitral facies (pinkish-purple patches on cheeks) 


Di p e Opening snap with middiastolic rumble at the apex Physical Loud S1, loud P2 if pulmonary hypertension 
tl atte e Echocardiography: 7 transmitral flow velocity examination Opening snap (high-frequency early diastolic sound) 
Mid-diastolic rumble (best heard at cardiac apex) 
Treatment e Percutaneous valvotomy or surgical repair/replacement 


CXR: Pulmonary blood flow redistribution to upper lobes, 
dilated pulmonary vessels, LAE, flattened left heart border 


Diagnosis ECG: "P mitrale" (broad & notched P waves), atrial 
tachyarrhythmias, RVH (tall R waves in V1 & V2) 


TTE: MV thickening/calcification/| mobility, coexisting MR 


e What is the likely diagnosis in a young patient from a developing country that presents with dyspnea, 
hemoptysis, and occasional palpitations? 


Mitral stenosis (from rheumatic heart disease) 


Aortic Regurgitation 
e AR murmur due to Root Dilation: RUSB 


e AR murmur (vulvur): Left Sternal Border 


Chronic aortic regurgitation 


e Congenital bicuspid aortic valve 
Common etiologies e Postinflammatory (eg, rheumatic heart disease, endocarditis) 
e Aortic root dilation (eg, Marfan syndrome, syphilis) 
Backflow from aorta into LV — f LV end-diastolic volume 


Pathophysiology LV initially compensates with eccentric hypertrophy — t SV & CO 
Eventual LV dysfunction — | SV & CO — heart failure 


Decrescendo diastolic murmur 


Clinical Widened pulse pressure (tSBP & |DBP) 
findings Rapid rise-rapid fall (“water-hammer’) pulsation 
Abrupt carotid distension & collapse, “pistol-shot” femoral pulses 


CO = cardiac output; DBP = diastolic blood pressure; LV = left ventricle; SBP = systolic blood pressure; SV = stroke volume. 


Left lateral decubitus position brings the enlarged LV closer to the chest wall, increasing awareness of the heartbeat 
(Pounding Heart) 


Prominent capillary pulsations in the fingertips or nail beds can be seen with aortic 
regurgitation (AR) as a result of widened pulse pressure. 
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e What is the likely underlying cause of an early decrescendo diastolic murmur in a young patient in the 
U.S. with a family history of heart disease? 


Congenital bicuspid aortic valve 
the murmur is typically best heard while the patient is sitting up, leaning forward, and holding a 
breath in full expiration 
e What is the likely underlying cause of a harsh systolic murmur (right second intercostal space) 
with radiation to the carotid arteries in a young patient in the U.S.? 
Bicuspid aortic valve 
bicuspid aortic valve is the cause of aortic stenosis in the majority of patients under 70 years old 


In young patients, it can lead to Aortic Regurgitation and in older patients can lead to aortic stenosis 


Aortic Stenosis 


e What is the likely diagnosis in a young patient with exertional chest pain, a systolic murmur at 
the first right intercostal space, and a palpable thrill in the suprasternal notch? 


Supravalvular aortic stenosis 


Usually refers to congenital LV outflow tract obstruction; LV hypertrophy develops overtime 
and increased myocardial O2 demand causing exertional angina. 


Can be associated with Williams Syndrome (hypersociability, elfin facies) 
Other findings: 

e Suprasternal notch thrills 

e Right arm > left arm BP (high pressure jet in ascending aorta), 

e Unequal carotid pulses 

e Can also have coronary artery stenosis as an associated anomaly. 


e Causes a systolic murmur similar to that seen with valvular AS; however, the murmur is usually best 
heard at the first right intercostal space, higher than where the valvular AS murmur is best heard. 


Discrete supravalvar aortic stenosis in a patient with Williams syndrome. This catheter 
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Aortic stenosis 


e Calcific disease (most common, age >70) 
Causes e Congenital bicuspid valve (younger patients) 
e Rheumatic heart disease (common worldwide but rare in developed countries) 


Dyspnea on exertion, decreased exercise tolerance 
Clinical Angina pectoris (severe AS) 
manifestations Syncope (severe AS) 
Heart failure (severe AS) 


Crescendo-decrescendo systolic murmur best heard at RUSB with radiation to carotids & 


Physical 
examination 


axillae 
Slow-rising (delayed) & weak carotid pulse 


Management Aortic valve replacement for severe AS causing symptoms or LV systolic dysfunction 


AS = aortic stenosis; LV = left ventricular, RUSB = right upper sternal border. 


9 Atenolol is a cardioselective -adrenergic blocker. It may exacerbate symptoms of heart failure 
in patients with aortic stenosis by reducing ejection fraction. 


Valve replacement in aortic stenosis 


e Aortic jet velocity 24.0 m/sec, or 
e Mean transvalvular pressure gradient 240 mm Hg 
e Valve area usually $1.0 cm? but not required 


Severe AS criteria 


Severe AS & 21 of the following: 
e Onset of symptoms (eg, angina, syncope) 


Indications for valve replacement ; ai 4 
e Left ventricular ejection fraction <50% 


e Undergoing other cardiac surgery (eg, CABG) 


AS = aortic stenosis; CABG = coronary artery bypass grafting. 


e Physical examination findings suggestive of severe AS include: 
e diminished and delayed carotid pulses ("pulsus parvus et tardus") 
e late-peaking, crescendo-decrescendo systolic murmur 


e soft and single S2 during inspiration 


9 D/D: Angina d/t CAD but first rule out AS in old patients with Echo. 
Treadmill Test is C/I for Severe AS 


Physical examination features of LVOT obstruction 
due to aortic stenosis & hypertrophic cardiomyopathy 


Aortic stenosis | Hypertrophic cardiomyopathy 


Decreased preload* 


ç { Murmur intensity 
(eg, Valsalva strain phase) 


+ Murmur intensity 


Increased afterload 


{ Murmur intensity 
(eg, handgrip) 


{ Murmur intensity 


S4 Often present 


Often present 


Ejection click* Usually present 


Carotid pulses* Soft & delayed 


Absent 


Brisk 


*Distinguishing feature. 
LVOT = left ventricular outflow tract. 
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Transcatheter aortic valve implantation 


Positioning Expansion & placement Function 


Left ventricle Systole 


For severe Aortic Stenosis 


Complications: 
1. AR 


2. Stroke (due to embolization of native valve calcification) 


Pulmonary Regurgitation 


Chronic pulmonic regurgitation 


e Correction of pulmonic stenosis or RVOT obstruction (iatrogenic)* 
e Rheumatic heart disease, infective endocarditis 


e Progressive RV volume overload — RV dilation & eventual failure 


e Decrescendo, diastolic murmur at LSB, ft with inspiration 
Clinical findings | e Soft (or sometimes absent) P2 
e Dyspnea & prominent parasternal impulse (once RV dilation develops) 


e Serial echocardiography 
e Valve replacement once symptoms or RV dysfunction develops 


*Most common cause of severe pulmonic regurgitation. 
LSB = left sternal border, RV = right ventricular, RVOT = right ventricular outflow tract. 


Etiologies 


Pathophysiology 


Treatment 


Pulmonary Stenosis 


Pulmonic valve stenosis 


: e Congenital (usually isolated defect) 
e Rarely acquired (eg, carcinoid) 


e Severe: Right-sided heart failure in childhood 
e Mild: Symptoms (eg, dyspnea) in early adulthood 


Clinical presentation 
p e Crescendo-decrescendo murmur (f on inspiration) 


e Systolic ejection click & widened split of S2 


Diagnosis e Echocardiography 


Treatment + Percutaneous balloon valvulotomy (preferred) 
e Surgical repair in some cases 


ECG Tracings 
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dja Atrial Fibrillation (multiple atrial wavelets) 


AV nodal re-entry tachycardia 
(AVNRT) 


Pit. 


Atrial tachycardia (single atrial focus) 


a LLL 


AV re-entry tachycardia 
Atrial flutter (re-entry through accessory bundle) 
(most common around tricuspid annulus) 
ECG: )PEDIA.ORG 


Estimating ventricular rate on ECG 


Method 1: large boxes between QRS complexes 


Start 300 150 100 75 60 50 


b==4--4--4---F--F=-4 


300 
Rate (beats/min) = 
late (beste/min) Number of large boxes between QRS complexes 


Method 2: QRS complexes per 10 seconds* 


| I I i i | | | | | | 
1 sec. 5 sec. 10 sec. 


Number of QRS complexes x 6 


Rate (beats/min) = “(4g x 6 = 108 in this case) 


“Typical ECG strip is 10 seconds long (ie, 50 large boxes). ©uworld 


PSVT 


¢ Paroxymal supraventricular tachycardia (PSVT) is a type of arrhythmia arising from a defect in 
the atrioventricular conduction that causes the heart to sporadically beat faster. 


e AVNRT = dysfunctional AV node that contains two electrical pathways --> leads to circulating 
electrical impulses 


e AVRT = tachy caused by accessory pathway between atria and ventricles (WPW) 
e Atrial tachy = atria respond to impulses from outside of SA node 


e AFib and Aflutter = types of supraventricular tachy 
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Atrioventricular nodal reentrant tachycardia 


fe=-fe=-f2-4 ; 


Pathophysiology 


+ Dual AV node conduction pathways 
(fast & slow) creating a reentrant circuit 
* Triggered by a premature atrial contraction 


Key features 


120-180 bpm 

Regular R-R intervals 

P waves buried within the QRS complexes 
Narrow QRS complexes 


T/t: Adenosine. Best distinguished from sinus tachycardia by a HR > 150 


e Paroxysmal Supraventricular Tachycardias (AVNRT, AVRT) can be treated in a hemodynamically 
stable patient with vagal maneuvers such as valsalva, carotid massage, and diving reflex (cold-head 


immersion). 


These work by increasing parasympathetic tone in the heart, leading to a slowing of 
conduction and increase in refractory period in the AV Node, leading to termination. 


e What is the likely diagnosis in a young patient with abrupt onset tachycardia and palpitations? 


Paroxysmal supraventricular tachycardia (PSVT) 


typically due to an atrioventricular nodal re-entrant tachycardia 


Atrial Fibrillation 


Conditions associated with atrial fibrillation 


Cardiac 


Pulmonary 


Miscellaneous 


Hypertensive heart disease (most common) 
Coronary artery disease 


Rheumatic/Valvular heart disease (eg, mitral 
stenosis, mitral regurgitation) 


Congestive heart failure 

Hypertrophic cardiomyopathy 

Congenital heart disease (eg, atrial septal defect) 
Post cardiac surgery 


Obstructive sleep apnea 
Pulmonary embolism 
Chronic obstructive pulmonary disease 


Acute hypoxia (eg, pneumonia) 


Obesity 

Endocrine (eg, hyperthyroidism, diabetes) 
Alcohol abuse 

Drugs (eg, amphetamines, cocaine, theophylline) 


Pharmacologic rate control of atrial fibrillation 


Start beta blocker or 
nondihydropyridine CCB* 
(eg, verapamil, diltiazem) 


Additional rate control needed? 


+ Add another first-line drug of different class 
* Consider digoxin in patients with HFrEF 


| 
Adequate rate control still not achieved? 


+ Add amiodarone** 
* Consider other measures 
(eg, ablation procedure) 


* Nondihydropyridine CCBs contraindicated in HFrEF. 
** Amiodarone relatively contraindicated in COPD & other chronic lung disease. 
AV = atrioventricular, CCB = calcium channel blocker, COPD = chronic obstructive pulmonary disease; 


HFrEF = heart failure with reduced ejection fraction. 
©uworld 
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Comorbidities that encourage atrial fibrillation 


e Advanced age 
e Systemic hypertension ( Mek Tapoa ) 


P E, 5 e Mitral valve dysfunction 
Precipitants of atrial dilation &/or conduction 


. e Left ventricular failure 
remodeling 


e Coronary artery disease & related factors (eg, DM, smoking) 
e Obesity & obstructive sleep apnea 
e Chronic hypoxic lung disease (eg, COPD) 


e Hyperthyroidism 
e Excessive alcohol use 


k 5; a e Increased sympathetic tone 
Triggers of increased automaticity 


o Acute illness (eg, sepsis, PE, Ml) 
o Cardiac surgery 
e Sympathomimetic drugs (eg, cocaine) 


COPD = chronic obstructive pulmonary disease; DM = diabetes mellitus; MI = myocardial infarction; 
PE = pulmonary embolism. 


9 Patients with new-onset AF should have TSH and free T4 levels measured. 


Long-term management of atrial fibrillation 


Rate-control strategy* Rhythm-control strategy* 


e Atrioventricular node blockade e Electrical cardioversion 
o Beta blockers e Pharmacologic antiarrhythmics 
o Nondihydropyridine CCBs o Flecainide, amiodarone 
o Digoxin e Radiofrequency ablation 

e Anticoagulation usually indicated e Anticoagulation often indicated 


*Clinical outcomes for each strategy are roughly equivalent. Choice of strategy is typically based on case particulars (eg, duration of atrial fibrillation) & patient 
preference. 
CCBs = calcium channel blockers. 


e What is the initial therapy for patients with atrial fibrillation due to hyperthyroidism? 


Beta blockers 


helps control heart rate and hyperadrenergic symptoms; should be continued until the patient 
becomes euthyroid with thionamides, radioiodine, and/or surgery 
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CHA2DS2-VASc score for thromboembolic risk 
in nonvalvular atrial fibrillation 


Risk criteria Points 
; 
i 
D Diabetes mellitus il 
S2 Stroke or TIA 2 


Vascular disease (eg, PAD, prior MI) 1 
Age 65-74* 


Sex category female 


Maximum score 9 


Ylole< 
aja 


Total score 
Generalized stroke risk Antithrombotic therapy 


*Patients are assigned to 1 of the 2 age categories. 

**Different cutoffs are used for males & females. Female sex is considered a risk modifier that adds to the CHA2DS2-VASc score only if other nonsex risk 
factors are present (female patients cannot have a total score of 1). 

MI = myocardial infarction; PAD = peripheral artery disease; TIA = transient ischemic attack. 


Oral Anticoagulation: Warfarin or Dabigatran, Rivaroxaban, Apixaban 


9 ¢ Valvular Atrial Fibrillation: Warfarin; regardless of any score 


PAC 


Premature atrial contractions (PACs) 
Irregular rhythm PAC 


Sener map TH 


i 4 p R \ 


a 
Different shape from SA 
node-generated P waves 


e Also known as a PAC or Atrial Premature Beat, these occur when part of the atria sends outa 
depolarisation wave a little too early. 


Clues include: 


1. The P wave of the PAC looks different from the other P waves, since it starts at a diff location in the 
atria 


2. The P wave and subsequent QRS complex come earlier than would be expected. 


3. The QRS and T wave are followed by a relative pause before the SA node repolarises and initiates a 
normal beat. 


Hence, the Normal, Short, Long pattern. 
e What is the recommended management for a patient with a smoking/drinking history and atrial 
premature beats discovered on routine ECG (asymptomatic)? 

Avoid alcohol and tobacco 


this is a benign arrhythmia that doesn't require treatment, however reversible risk factors should be 
avoided 
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If symptomatic, beta-blockers may be helpful. 


MAT 


¢ Multifocal atrial tachycardia (MAT) is a supraventricular tachyarrhythmia that likely occurs due to atrial 
conduction abnormalities triggered by disturbances such as right atrial enlargement, catecholamine 
surge (eg, sepsis), or electrolyte imbalance. It is most commonly seen in elderly (age >70) patients 
with an acute exacerbation of underlying pulmonary disease. 


The best treatment is appropriate management of the inciting disturbance; the administration of 
bronchodilators, systemic corticosteroids, and supplemental oxygen/ventilatory support for 
patient's acute exacerbation of COPD can lead to resolution of the MAT. (Tachycardia itself is 
Asymptomatic) 


Multifocal atrial tachycardia 


Pathophysiology Key features 
* Ectopic atrial foci driven by acute illness + Atrial rate >100/min 
* Most commonly seen in COPD exacerbation * 23 different P wave morphologies 


e Irregular R-R intervals 


WPW 


e Acute treatment of AF in patients with WPW is aimed at prompt control of ventricular response and 
termination of AF as follows: 


e Hemodynamically unstable patients require immediate electrical cardioversion 


e For stable patients, rhythm control with anti-arrhythmic drugs such as intravenous ibutilide or 
procainamide is preferred 


e Curative: Catheter radiofrequency ablation 


¢ AV nodal blocking agents such as adenosine, beta blockers, CCB (especially verapamil), and 
digoxin should not be used for AF in WPW 


may promote conduction across the accessory pathway and lead to degeneration of AF into VF. 


Ventricular 


PVC 
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Duration of ventricular diastole prior to each beat 


©uworld 


The beat marked by the letter Y in this patient is a premature ventricular contraction (PVC), 
recognized by a wide QRS complex, opposite-facing T wave, and brief ensuing sinus pause (ie, delayed 
P wave). PVCs may result from increased ventricular automaticity leading to spontaneous ventricular 


depolarization. Occasional PVCs are normal and considered benign. 


When a PVC occurs, it interrupts diastolic filling of the left ventricle, resulting in decreased end- 
diastolic volume (EDV) compared to the previous normal beat (beat X > Y). The sinus pause that 
occurs after a PVC allows for longer-than-normal filling time before the next ventricular contraction 
(ie, prolonged ventricular diastole), which creates increased EDV at the time of the post-PVC beat 
(beat Z > X). The greater-than-normal EDV causes a large-stroke volume ventricular ejection, which 
may be responsible for the palpitations that some patients experience with PVCs. 


Monomorphic Ventricular Tachycardia 


Monomorphic nonsustained ventricular tachycardia Types of beats in monomorphic ventricular tachycardia 


23 consecutive ventricular beats (wide QRS complex) 
e Rate >100/min & duration <30 sec 


Identification ECG 


Physiolo 
morphology 9:0109 


Heart failure with reduced ejection fraction 


Predisposing conditions | e Ischemic heart disease Ventricular A + Ventricles fully depolarized by ventricular impulse 


Other cardiomyopathy (eg, HCM) beat + Upward transmission blocked by AV node 
+ P waves created by sinoatrial rhythm are obscured 


Serum electrolyte abnormalities (eg, | K, | Mg) 
Precipitating factors e Hypoxemia or acute myocardial ischemia 


2 + Ventricles depolarized partially by ventricular impulse 
Elevated sympathetic tone (eg, sepsis) Fusion & partially by sinoatrial impulse 


beat (rare) + Preceding P wave usually visible (arrow) 


e Address precipitating factors (eg, replace electrolytes) 


Management i 4 ; ; + Confirms the presence of 2 separate rhythms 
e Consider adding (or increasing dose of) beta blockade 
HCM = hypertrophic cardiomyopathy. 
Capture + Ventricles fully depolarized by sinoatrial node impulse 
beat (rare) + Preceding P wave usually visible (arrow) 
©uworld 


Monomorphic nonsustained ventricular tachycardia 


H---H---F---} 


Pathophysiology Key features 


. 


* Underlying predisposing condition 23 ventricular beats (regular, wide-complex) 
(eg, cardiomyopathy, ischemic disease) Rate >100/min & duration <30 seconds 

* Precipitating factor (eg, hypokalemia, * Spontaneous return to baseline rhythm 
increased sympathetic drive) 
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Monomorphic ventricular tachycardia 


fet-s-fo---4 
vi 
Pathophysiology Key features 
* Aberrant conduction focus * 100-240 bpm 
within the ventricles « Regular R-R intervals 
* Typically seen with cardiomyopathy + P waves usually obscured by QRS complexes 
or ischemia * Wide QRS complexes (>120 ms/3 small boxes) 


* Fusion beats may be occasionally seen 


Torsade de Pointes 
e What is the first-line therapy for conscious and stable patients with torsades de pointes? 
IV magnesium 


if patient is hemodynamically unstable, immediate defibrillation is indicated 


Torsade de pointes (polymorphic ventricular tachycardia) 
n F-H-H--l 


Pathophysiology Key features 


+ Long QT interval creates a prolonged "vulnerable * Rate 200-250/min 
period" during which a PVC can trigger arrhythmia * Wide QRS complexes with 
+ Ventricular depolarization varies in a cyclical fashion cyclical variation in morphology 
+ P waves obscured by QRS complexes 
* Irregular R-R intervals 


PVC = premature ventricular contraction. ©uworld 


Causes of QT prolongation 


Hypocalcemia 
Hypokalemia 


Electrolyte derangements 


Hypomagnesemia 


Antibiotics (eg, macrolide, fluoroquinolones) 
Acquired 


Psychotropics (eg, antipsychotics, TCAs, SSRIs) 


Opioids (eg, methadone, oxycodone) 

Antiemetics (eg, ondansetron, granisetron) 
Antiarrhythmics (eg, quinidine, procainamide, flecainide, 
amiodarone, sotalol) 


Medication-induced 


e Jervell & Lange-Nielsen syndrome (autosomal recessive) 
e Romano-Ward syndrome (autosomal dominant) 


Inherited 


e When possible, patients receiving intravenous haloperidol or other QT-prolonging medications, 


particularly individuals at increased risk for arrhythmia, should undergo ECG testing prior to 


administration. The medication must be withheld if the baseline-corrected QT interval is prolonged (eg, 


>450 msec). 


e Treatment for patients with prolonged QT intervals includes beta blocker therapy 
and pacemaker placement. 
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beta blockers limit extertional heart rate and shorten the QT interval; additional management should 


also include avoidance of electrolyte derangements, vigorous exercise, and medications that block 
K+ channels 


Bradycardia 


e What is the initial treatment for symptomatic sinus bradycardia? 


IV atropine 


Management of symptomatic sinus bradycardia 


Pulse <50/min & symptoms present 


| 


Hemodynamically unstable = N= 
Í 
Yes 
v 
R n Investigate & treat underlying cause 
Give atropine 1 mg IV 

‘ -—> : lysfunction, 
(can repeat every 3-5 min up to 3 mg total) (eg, sinus node dysfunction 


J acute MI, medication toxicity) 


| 


Persistent hemodynamic instability — No — 


l 
Yes 


Initiate transcutaneous or transvenous 
pacing” 


*IV infusion of dopamine 5-20 mcg/ka/min or epinephrine 2-10 mcag/min may also be attempted prior to temporary pacing, 
IV = intravenous, MI = myocardial infarction _—w Ta OUI 


Sinus bradycardia 
pakeken ramanea preisen ee tettem | 


| | 


Pathophysiology Key features 


* Slow generation of impulses within + <60 bpm 
the sinoatrial node * Regular rate and rhythm 


* Common causes include sick sinus syndrome * P wave precedes each QRS complex 
& medication adverse effect 


Tachyarrythemia and Cardiac Arrest 
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Sinus Tachycardia 

+ P waves usually before QRS complex 

+ Ventricular rate > 100 beats/min 

+ P waves are usually upright in leads |, Il, aVF, V3-V6 

+ Maximal heart rate in sinus tachycardia can be determined (beats/min = 220 - age) 


PR interval > 120 milliseconds 
(greater or equal to 3 small boxes) 


\ ae HEHEH 


@USMLEWorld, LLC 


Management of adult tachycardia with a pulse (ACLS guidelines) 


Sustained rapid tachyarrhythmia 


Y 
+ Airway management & supplemental O, as needed 
+ Assess cardiac rhythm 
oy 
= Seek underlying 
Sinus tachycardia? |—Yes—> use & treat 
No 


No 
7 
Widened QRS complexes 
(>0.12 sec)? 
yo Yes 


Yes 


Regular Regular 
rhythm? rhythm? 
7 


Likely Afi or Aflutter Non-Afib SVT Afib with aberrancy, Likely monomorphic VT 
+ Rate control agents? (eg, AVNRT) preexcited Afib, or + Expert consultation 
. Vagal maneuvers PMVT e Pharmacologic 
&lor adenosine + Expert consultation cardioversion‘ 
+ Rhythm-specific 
therapy? 


1 Hemodynamic instability usually occurs only with heart rate >150/min. 
? Beta blocker or nondihydropyridine calcium channel blocker. 
` Rate control for Afib with aberrancy, procainamide for preexcited Afib, magnesium for PMVT. 
* Amiodarone, procainamide, lidocaine, or sotalol. 
» ACLS = advanced cardiovascular life support; Afib = atrial fibrillation; Aflutter = atrial flutter; AVNRT = atrioventricular nodal 
reentrant tachycardia; PMVT = polymorphic ventricular tachycardia; SVT = supraventricular tachycardia; VT = ventricular 


ean OuwWorld 


e Synchronized cardioversion 


Used for all wide- or narrow-based tachyarrhythmias --unstable A-Fib, A-Flutter, atrial tachy, 
and SVT's 
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Energy delivered is synchronized to the QRS complex. 


Synchronization avoids the delivery of aLOW ENERGY shock during cardiac repolarization (t-wave). If 
the shock occurs on the t-wave (during repolarization), there is a high likelihood that the shock can 
precipitate VF (Ventricular Fibrillation) 


e Defibrillation (unsynchronized) is used when there is no coordinated activity in the heart (pulseless 
VT/VF) 


Approach to adult cardiac arrest 


Start CPR, give oxygen & 
attach monitor/defibrillator 


Y Y 
-——> VFipulseless VT PEA/asystole <———_ 


Y 
Defibrillation shock* 


e CPR x2 min 
L—» Airway, IV/IO access — 
e Epinephrine every 3-5 min 


| 


* Pulse & rhythm check every 2 min 
e Treat reversible causes 


[| 


Shockable rhythm Unshockable rhythm ——~ 


ROSC 
*Amiodarone given after 3rd defibrillation shock. 


10 = intraosseous; IV = intravenous; PEA = pulseless electrical activity; ROSC = return of spontaneous circulation; 
VF = ventricular fibrillation; VT = ventricular tachycardia. 


©UWorld 


e Pulseless electrical activity (PEA) is the presence of an organized rhythm (eg, atrial fibrillation) on 
cardiac monitoring without a palpable pulse (or measurable blood pressure) in a cardiac arrest patient. 


Reversible causes of asystole/pulseless electrical activity Ventricular fibrillation 
5H 5 Ts e Chaotic, irregular waveforms of varying shapes & amplitude 
= e No identifiable P waves, QRS, or T waves 
Hypovolemia Tension pneumothorax Lo : - 1. 


Hypoxia 


Due TASA TATAA VA TATNA AU TAATAAN AUVAA VAAVAAI 


Toxins (narcotics, benzodiazepines) 


Hydrogen ions (acidosis) 
Hypokalemia or hyperkalemia | Thrombosis (pulmonary or coronary) 


Hypothermia Trauma 
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Factors associated with poor outcome after witnessed out-of-hospital sudden cardiac arrest 


e Time elapsed prior to effective resuscitation (delayed bystander CPR, delayed defibrillation) 
e Initial rhythm of pulseless electrical activity or asystole 

e Prolonged CPR (>5 min) 

e Absence of vital signs 

e Advanced age 

e History of cardiac disease 


e 22 Chronic illnesses 

e Persistent coma after CPR 

e Need for intubation or vasopressors 

e Pneumonia or renal failure after CPR 

e Sepsis, cerebrovascular accident, or class III or IV heart failure 


CPR = cardiopulmonary resuscitation. 


e American Heart Association guidelines recommend that untrained lay rescuers should 
perform compression-only CPR prior to arrival of emergency personnel. 


Heart Block 


Atrioventricular block 


Clinical presentation ECG features Management 
First degree Asymptomatic PR interval prolongation Observation 
5 r F , Observation 
Mobitz type | second 3 Progressive PR interval lengthening followed by dropped 
Usually asymptomatic (rarely PPM 
degree QRS complex 
placement) 
Mobitz type Il second Fatigue, lightheadedness, Constant PR interval with randomly dropped QRS 
PPM placement 
degree syncope complexes 
z Fatigue, lightheadedness, i e 
Third degree (complete) Complete dissociation of P waves & QRS complexes PPM placement 


syncope 


PPM = permanent pacemaker. 


1st Degree 


First-degree atrioventricular (AV) block 


Pathophysiology Key features 
* Slowed conduction through the AV node * Constant P-P intervals with P wave preceding 
* Common causes include enhanced vagal tone each QRS 
and pharmacologic AV node blockade * Prolonged PR interval >0.2 sec (one large box) 


+ Regular rhythm with constant R-R interval 


e What is the recommended management for a patient with first-degree AV block and a normal QRS 
duration (< 120 msec)? 


Observation 


likely due to delayed AV node conduction; prolonged QRS indicates delay below the AV node and 
warrants electrophysiology testing 


2nd Degree 
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Second-degree AV block: 
Distinguishing features of Mobitz type | & type Il AV block 


Below the level of AV node 
Level of block Usually AV node (eg, bundle of His) 


Progressive prolonged PR 
interval leads to a PR interval remains constant 


with intermittent 
nonconducted P waves 


ECG findings 


nonconducted P wave 
(“group beating”) 


Exercise or 
Improves type | AV block Worsens type Il AV block 


Vagal maneuvers 
(carotid sinus Worsens type | AV block 
massage) 


Risk of complete Low risk Higher risk, indication for 
heart block ones pacemaker 


¢ In type 1, The block usually is located within the AV node, and causes include elevated vagal tone 
(eg, highly trained athletes), excessive pharmacologic AV nodal blockade (eg, beta blockers), 
ischemia, and age-related degeneration of the conduction system 


Paradoxically improves type I! 
lock 


T/t: Observation and correction of reversible causes 


Mobitz type | second degree AV block (Wenckebach) 


Pathophysiology Key features 
* Disrupted conduction, usually within the AV node + Constant P-P interval 
* Causes include enhanced vagal tone, + Progressive PR interval lengthening followed 
pharmacologic AV node blockade, ischemia, by dropped QRS complex 
age-related conduction degeneration * Slight progressive RR interval shortening 


+ Usually narrow QRS complexes 


Complete Heart Block 


e What is the management in a stable patient with dizziness, weakness, and the ECG findings below? 


Complete heart block should be managed with a temporary pacemaker 


Manage with a temporary pacemaker while undergoing further evaluation to identify and correct 
reversible causes. Per AMBOSS, unstable patients should be given atropine. 


a permanent pacemaker is indicated if no reversible causes of heart block are found on further 
evaluation 


Third degree (complete) AV block 


P wave-QRS complex dissociation 
f---}---4---}---4---4---4---4P waves (atrial rhythm) 


i 


II 
| CSS HAC S ł Crt ł sent cm CE E a | QRS complexes (junctional escape rhythm) 
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EKG findings in complete AV block 


There is a complete failure of atrial impulses (p waves) to capture the ventricles 
(QRS) 


Unless an escape rhythm is initiated, ventricular asystole (syncope/death) will occur 


The escape rhythm (QRS) can be narrow (junctional escape) or wide (ventricular 
escape) 


The p waves have no relation to QRS complexes (complete AV dissociation) 
Ventricular rate is always slower than the atrial rate and is usually < 50 


e Sudden onset results in asystole , which may lead to Stokes-Adams Attacks (sudden loss of 
consciousness) 


Sick Sinus Syndrome 


Sick sinus syndrome 


Elderly patients 

Bradycardia 

o Fatigue, dyspnea, dizziness, syncope 
Bradycardia-tachycardia syndrome 

o Atrial arrhythmias (eg, atrial fibrillation) 
o Palpitations 


Clinical features 


Sinus bradycardia 
ECG findings Sinus pauses (delayed P waves) 
Sinoatrial nodal exit block (dropped P waves) 


Pacemaker 
+/- Rate-control medication (if tachyarrhythmias) 


Treatment 


Heart Failure 


Systolic failure 


ICD placement is recommended in patients with symptomatic heart failure and LV ejection 
fraction <35%, regardless of MI history. 


Clinical findings for heart failure Poor prognostic factors in systolic heart failure 
e Resting tachycardia 


: e Presence of S3 gallop 
Dyspnea ely oe Clinical e Elevated jugular venous pressure 
: e Low blood pressure (< 100/60 mm Hg) 
Serum BNP >100 pg/mL High Moderate e Moderate to severe mitral regurgitation 
A e Low maximal oxygen consumption (peak VO>) 
e Hyponatremia 


Jugular venous distension | Moderate | Moderate Laboratory e Elevated pro-BNP levels 


e Renal insufficiency 


Pulmonary crackles Moderate | Moderate «© ORS duration 5120 msec 
7 Electrocardiography e Left bundle branch block pattern 
Orthopnea Moderate High 
Audible S3 z e Concomitant diastolic dysfunction 
Ech d h 
aera std e Reduced right ventricular function 


BNP = brain natriuretic peptide. e Pulmonary hypertension 


e Anemia 
e Atrial fibrillation 
e Diabetes mellitus 


Associated 
conditions 


CVS 
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BNP level can be falsely low in patients with heart failure and obesity because BNP 


undergoes increased clearance by fat cells 


¢ Chronic hyponatremia is common in patients with HFrEF; it parallels disease severity and is an 
independent predictor of mortality. Patients with HFrEF and serum sodium <130 mEq/L have an 


estimated 1-year survival as low as 15%. 


It likely results primarily from ongoing and profound nonosmotic stimulation for antidiuretic hormone 


secretion in the setting of reduced renal perfusion. 


Initial management of acute decompensated heart failure 


Recognize clinical presentation 


+ Dyspnea, orthopnea, S3, JVD, lung crackles, LE edema 


+ Diagnostic studies: chest x-ray, BNP 


| | 


Evaluate clinical stability Improve symptoms (reduce preload) | 

* Respiratory failure > * Intravenous diuretics (eg, furosemide) | 
supplemental O,, NIPPV, intubation + venodilator (eg, nitroglycerin) | 
* Cardiogenic shock > + Balanced vasodilator (eg, nitroprusside) | 


inotropes (dobutamine, milrinone) if afterload reduction also needed 


| 


Investigate precipitating 
factors 
+ ECG & troponin 
(ischemia, arrhythmia) 
* Bedside echocardiogram 


(valvular dysfunction) 


BNP = brain natriuretic peptide; JVD = jugular venous distension; LE = lower extremity; NIPPV = noninvasive 


positive pressure ventilation 


©uwWorld 


¢ Flash pulmonary edema is a form of acute decompensated heart failure in 


which acute increases in LV diastolic pressure cause accumulation in the pulmonary interstitium. 


Treatment? Furosemide 


In acute decompensated heart failure, this is the most important intervention 


¢ Treatment of acute pulmonary congestion: 


LMNOP (Lasix, morphine, nitrates, oxygen, upright position) 


Do not use if patient is hypotensive or hypovolemic 


Inotropes only in patients with cardiogenic shock (ie, severe hypotension causing end-organ 


dysfunction 
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Clinical features of acute decompensated heart failure 


Acute dyspnea, orthopnea, paroxysmal nocturnal dyspnea 
Hypertension common; hypotension suggests severe disease 
Accessory muscle use, tachycardia, tachypnea 

Diffuse crackles with possible wheezes (cardiac asthma) 
Possible S3, jugular venous distention, peripheral edema 


Clinical 
presentation 


Normal or elevated blood pressure with adequate end-organ 
perfusion 
e Supplemental oxygen 
e Intravenous loop diuretic (eg, furosemide) 
Treatment e Consider intravenous vasodilator (eg, nitroglycerin) 
Hypotension or signs of shock 
e Supplemental oxygen 
e Intravenous loop diuretic (eg, furosemide) as appropriate 
e Intravenous vasopressor (eg, norepinephrine) 


e What is the initial management for a patient with pulmonary hypertension that presents 
with JVD, peripheral edema, bibasilar crackles, and an ejection fraction of 30%? 


Loop diuretics and ACE inhibitors (or ARBs) 


the pulmonary hypertension is due to LV systolic dysfunction and thus treatment involves 
addressing the underlying cause; 


beta-blockers and occasionally aldosterone antagonists may be used as well 


9 Patients with slowly progressive decompensation may have minimal or no pulmonary 
edema. 
Pulmonary lymphatics can gradually increase fluid outflow rate up to 10 times the baseline 
when needed, effectively offloading fluid from the pulmonary venous system to the central 


venous system and allowing evidence of elevated central venous pressure (eg, JVD, peripheral 


edema) to be present despite minimal or no pulmonary edema. 


Diastolic Failure 


Heart failure with preserved ejection fraction 


Etiology . 


LV diastolic dysfunction due to impaired relaxation 


Risk factors . 


Chronic hypertension (concentric LV hypertrophy) 
Obesity & sedentary lifestyle (myocardial interstitial fibrosis) 


CAD & related risk factors (eg, diabetes mellitus) 
Diastolic heart 


Management | e 
e 
e 


Specific therapies to reduce hospitalization & possibly mortality: failure 
o MRAs (eg, spironolactone) 


o SGLT2 inhibitors (eg, dapagliflozin) 

Loop diuretics as needed to treat volume overload 
Additional antihypertensives PRN to reduce afterload 
Treatment of exacerbating conditions (eg, CAD, OSA, A-fib) 
Exercise training/cardiac rehabilitation 


A-fib = atrial fibrillation; 
MRAs = mineralocorticoid antagonists; OSA = obstructive sleep apnea; PRN = as needed; 
SGLT2 = sodium-glucose cotransporter 2. 


Causes of heart failure with preserved 
left ventricular function 


Hypertension with left ventricular 
hypertrophy 
Restrictive cardiomyopathy 


Infiltrative cardiomyopathy 
(eg, sarcoidosis) 


Hypertrophic cardiomyopathy 
Occult coronary artery disease 


CAD = coronary artery disease; LV = left ventricular; Pericardial 4 Constrictive pericarditis 
disease ə Cardiac tamponade 


Systemic 


CVS 


Valvular heart e Aortic stenosis or regurgitation 
disease e Mitral stenosis or regurgitation 


disorders e Thyrotoxicosis 
(high-output e Severe anemia 


cardiac conditions) 
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Cor Pulmonale 


Physical fitness and the risk of developing heart failure 


A Heart failure 
with reduced EF 
(HFrEF) 
x Heart failure 
2 with preserved EF 
v 
g (HFpEF) 
= 
T 
© 
o 
= 
> 
Physical activity level & fat mass reduction 
EF = ejection fraction. Ouworid 
Cor pulmonale 
z e Right-sided heart failure due to primary pulmonary disorder 
Pathophysiology ; $ 
e Absence of left-sided heart disease 
e Parenchymal disease/chronic hypoxia 
o COPD (most common) 
Common o Cystic fibrosis 
etiologies o Interstitial lung disease 
o Obstructive sleep apnea 
e Pulmonary vascular disease: pulmonary embolism 
e Dyspnea & fatigue on exertion 
Symptoms e Exertional angina (due to + cardiac demand) 


Exertional syncope (due to | cardiac output) 


Jugular venous distension 
Peripheral edema 


Examination 


Palpable RV heave, loud P2, tricuspid regurgitation murmur 


Hepatomegaly with pulsatile liver 


Electrocardiography 
o Incomplete/complete right bundle branch block 


3 3 o Right axis deviation, RV hypertrophy, RA enlargement 
Diagnostic 


Echocardiography 
o Pulmonary hypertension, RV dilation/dysfunction, tricuspid regurgitation 
Catheterization (gold standard) 


evaluation 


o Elevated filling pressures, decreased cardiac output, pulmonary hypertension 


COPD = chronic obstructive pulmonary disease; RA = right atrial; RV = right ventricular. 


High Output Heart Failure 


e What is the likely diagnosis in a patient with a history of a stab wound that develops progressive 
weakness and exertional dyspnea with widened pulse pressure, tachycardia, and brisk carotid 


upstroke? 


Common mechanisms of high-output heart failure 


Increased quantity 
of peripheral vessels 


e Morbid obesity 
e Paget disease 


Bypass of systemic 
arteriolar resistance 


e Acquired AV fistula (eg, trauma, HD) 
e Congenital AV malformation 


e Hyperthyroidism 
e Severe anemia 
e Thiamine deficiency (wet beriberi) 


Vasodilation due to unmet 
metabolic demand in tissues 


AV = arteriovenous; HD = hemodialysis. 


High-output heart failure (secondary to AV fistula formation) 
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results in increased preload, decreased afterload, and increased cardiac output; 


Doppler US is the preferred test for diagnosis and surgical therapy may be warranted 


Cardiomyopathy 


e What is the mainstay of therapy to improve/normalize heart function in patients with alcoholic 
cardiomyopathy? 


Abstinence from alcohol 
alcoholic cardiomyopathy is suggested by CHF in the presence of heavy alcohol consumption, 
macrocytic anemia, >2:1 AST:ALT ratio, and no evidence of CAD/valvular defects 
e What is the initial treatment for tachycardia-mediated cardiomyopathy? 
Rate or rhythm control 


presents with progressive dyspnea, decreased exercise tolerance, and LV systolic dysfunction 
secondary to chronic tachycardia (e.g. chronic A-fib) 


An elevation in ventricular contraction rate (eg, >100/min) that is sustained for weeks or more can 
cause left ventricular dilation 
¢ Peripartum cardiomyopathy typically causes rapid-onset systolic heart failure at last month of 
pregnancy or within 5 months following delivery 


e.g. fatigue, dyspnea, cough, pedal edema 


Takotsubo cardiomyopathy 


Stress-induced (takotsubo) cardiomyopathy 


e Postmenopausal woman 
e Recent physical or emotional stressor 


Risk factors 


e Chest pain mimicking myocardial infarction 
e Decompensated heart failure 
e Moderate troponin elevation 


Clinical features 
e ECG: ischemic changes in precordial leads 


e Catheterization: no obstructive CAD 


Di À 
aoran e Echo: LV apical hypokinesis, basilar hyperkinesis 


Treatment e Resolves in several weeks with supportive care 


CAD = coronary artery disease; LV = left ventricular. 


HOCM 
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Hypertrophic cardiomyopathy 


Pathophysiology 


Genetic mutations affecting cardiac sarcomere proteins 
Autosomal dominant inheritance 
Variable phenotypic penetrance 


Clinical features 


Many patients are asymptomatic 


Exertional dyspnea, fatigue, angina, light-headedness, syncope 


Systolic ejection murmur accentuated by | LV blood volume 
Diastolic dysfunction with audible S4 
+ Risk for atrial fibrillation & ventricular tachycardia 


Diagnosis 


ECG: left axis deviation, abnormalities of depolarization (eg, Q waves) or repolarization 


(eg, inverted T waves) 


Echocardiography: septal LV hypertrophy, dynamic LVOT obstruction, LA dilation 


Management 


Beta blocker or nondihydropyridine CCB (facilitate t LV blood volume) 
Avoidance of dehydration & vasodilators (avoid | LV blood volume) 


ICD placement for increased risk for SCD 
Septal ablation, cardiac transplantation 


CCB = calcium channel blocker; ICD = implantable cardiac defibrillator; LA = left atrial; LV = left ventricular; LVOT = left ventricular 
outflow tract; SCD = sudden cardiac death. 


Normal heart 


OuWord 


Hypertrophic cardiomyopathy 
4 


Thickened septum further Y 
obstructs left ventricular outflow 


Management of hypertrophic cardiomyopathy 


Asymptomatic 


Anterior mitral = 


leaflet shifts 


» Routine clinical 
monitoring 


toward aortic 
valve 


Symptomatic 
(eg, dyspnea, angina) 


> 


—— 


sustained VT, family history) 


Atrial fibrillation 


m Beta blocker or 
nondihydropyridine CCB 


——> ICD placement 


Rate or rhythm 
control & 
anticoagulation 


High risk for SCD 
(eg, prior syncope or 


— 


Refractory 
symptoms 


Significant LVOT obstruction Septal ablation or 
= surgical myecotomy 


Nonobstructive 


> Cardiac 
transplantation 


(CCB = calcium channel blocker, ICD = implantable cardiac defibrillator; LVOT = left ventricular outflow tract: 


SCD = sudden cardiac death; VT = ventricular tachycardia. 


Ouworld 


e Syncope in HOCM is multifactorial and can be due to outflow obstruction (interventricular septal 
hypertrophy), arrhythmia, ischemia, or a ventricular baroreceptor response that inappropriately 


causes vasodilation. 
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Distinguishing hypertrophic cardiomyopathy from athlete's heart 
Hypertrophic cardiomyopathy Athlete's heart 
Family 
Common Usually unremarkable 
history 
P LVH criteria + depolarization &/or repolarization LVH criteria without other 
ECG findings = ma 
abnormalities* abnormalities 
Left atrial 
3 Enlarged Normal 
size 
LV cavity $ 
a Usually decreased Slightly enlarged 
size 
LV wall 
3 215 mm <15 mm 
thickness 
Focal septal 
Yes No 
hypertrophy 
LV diastolic = 
A Impaired Normal 
function 
*Common depolarization abnormalities include prominent Q waves; common repolarization abnormalities 
include T-wave inversions. 
LV = left ventricular; LVH = left ventricular hypertrophy. 


e Additional ECG findings that can be seen include increased QRS voltage and J point elevation; 


isolated T-wave inversion in V1 is relatively common in the general population, including in athletes. 


vs T-wave inversions in 2 contiguous leads in HOCM. 


Hypertrophic cardiomyopathy 
¢ Left ventricular hypertrophy: Tall R wave in aVL + Deep S wave in V3 (Cornell criteria) 
+ Repolarization changes in anterolateral leads (l, aVL, V4, V5, V6) 


Carditis 


Acute Pericarditis 


oe m 
Aer 


tt t an e a 


vH 


[Deep S waveli ive 


A 
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Acute pericarditis 


Viral or idiopathic 

Autoimmune disease (eg, SLE) 
Uremia (acute or chronic renal failure) 
Post myocardial infarction 

o Early: peri-infarction pericarditis 

o Late: Dressler syndrome 


Etiology 


Pleuritic chest pain (| when sitting) + fever 

Pericardial friction rub (highly specific) 

ECG: diffuse ST-segment elevation & PR-segment depression 
Echocardiography: pericardial effusion 


Clinical features 
& diagnosis 


e NSAIDs & colchicine for viral or idiopathic etiology 
e Variable for other etiologies 


Treatment 


NSAIDs = nonsteroidal anti-inflammatory drugs; SLE = systemic lupus erythematosus. 


Corticosteroids (eg, prednisone) are used in patients with a contraindication to NSAIDs (eg, renal insufficiency) or failure of 


combination NSAID/colchicine therapy. 


e Auscultation at the left sternal border typically indicates a triphasic pericardial friction rub (heard in 
atrial systole, ventricular systole, and early ventricular diastole). 


e Initial ECG typically shows subtle (diffuse) PR depression and diffuse ST elevation that eventually 

evolves to diffuse T wave inversion 

e What is the treatment of choice for peri-infarction pericarditis (Post infarction fibrinous pericarditis)? 
Supportive (best prevented by early coronary reperfusion therapy) 


NSAIDs are typically avoided (versus Dressler syndrome) for at least 7 days due to a possible 
increased risk of free wall rupture. 


Anticoagulation should be avoided in Dressler syndrome to prevent development of 
hemorrhagic pericardial effusion. 


9 All patients suspected of having PIP should undergo echocardiography, which allows for 
characterization of any associated pericardial effusion and helps rule out other post-MI 
complications (eg, free wall rupture). 


¢ Uremic pericarditis does not show typical ECG changes like ST-segment elevation (lack of 
inflammation invading the myocardium in uremic pericarditis) 


>50% of cases are accompanied by pericardial effusion, 


cardiac tamponade should be ruled out prior to dialysis initiation. 
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9 e Young women with recent viral illness (Sore throat, runny nose) who now presents with 
pleuritic chest pain but otherwise normal exam and labs most consistent with a diagnosis of 


viral pleurisy 
Pleurisy is basically analogous to a post-viral pericarditis, and therefore is also managed with 
an NSAID 


Key idea: Pleuritic chest pain -> Pneumothorax, Pleurisy, Pericarditis, Pulmonary 
embolism 


Key idea: Recurrent ulcers + Pleurisy may also be pointing to a diagnosis of pleuritis in the 
setting of lupus 


Constrictive Pericarditis 


Features of constrictive pericarditis 


e Recurrent idiopathic or viral pericarditis 
Etiology e Cardiac surgery or radiation therapy 
e Tuberculous pericarditis (where endemic) 


Fatigue, dyspnea on exertion 

e Peripheral edema, ascites, hepatic congestion ( @“F sige) 
e Pericardial knock in early diastole 

e JVD with positive Kussmaul sign* & prominent y descent 


Clinical presentation 


e ECG: low-voltage QRS complexes 
Chest x-ray/CT: pericardial calcification 
Echocardiogram: biatrial enlargement, normal ventricular wall thickness & cavity size 


Diagnostic findings 


*Increase in JVD with inspiration. 
JVD = jugular venous distension. 


Pericardial knock (mid-diastolic sound); occurs due to filling ventricles hitting thickened pericardium 


e What is the most common causes of constrictive pericarditis in the United States? 
Viral or idiopathic (>40%) 


other common causes include radiation therapy (30%), cardiac surgery (10%), uremia, and 
connective tissue disorders 


Tuberculosis common in developing countries( India, China) 


Treatment: surgical removal of the stiff and fibrotic pericardium (ie, pericardiectomy) to restore 
ventricular diastolic function. 


DID: Cardiac Amyloidosis: May manifest as Restrictive Cardiomyopathy, LV is thicked and will not have 
pericardial calcification 


Myocarditis 
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Viral myocarditis 


Relatively young adults (eg, age <55) 

Viral prodrome (eg, fever, malaise, myalgias) 
Heart failure (eg, dyspnea, orthopnea, edema) 
Chest pain 

Sudden cardiac death 


Clinical 


presentation 


ECG: nonspecific 

Echocardiography: 4-chamber dilation 

Cardiac MRI: late enhancement of the epicardium 
Biopsy: lymphocytic infiltration, viral DNA or RNA 


Diagnosis 


Medication (eg, diuretics, ACE inhibitor, beta blocker) 
Treatment Temporary ventricular assist device, if needed 
Heart transplant if no recovery 


e What is the likely diagnosis in a young adult with a month history of fever and malaise that develops 
symptoms of CHF with cardiomegaly on imaging? 


Viral myocarditis 


Pediatric viral myocarditis 
Etiolo + Coxsackie B virus 
ay + Adenovirus 


+ Viral prodrome 
Clinical li 


+ Heart failure: Dyspnea, syncope, tachycardia, nausea, 
presentation YSP! NCOP y 


vomiting, hepatomegaly 


+ Chest x-ray: 
+ Cardiomegaly 
+ Pulmonary edema 


; " + ECG: Sinus tachycardia 
Diagnostic 


studies 


+ Echocardiogram: 
+ Decreased ejection fraction 
+ Diffuse hypokinesis 
+ Endomyocardial biopsy (gold standard): Inflammatory 
infiltrate of the myocardium with myocyte necrosis 


+ Mortality: 
+ Newborns: ~75% 
A + Older infants/children: ~ 25% 
Prognosis F 
+ Outcome of survivors: 
+ Full recovery within 2-3 months: ~66% 


+ Dilated cardiomyopathy/chronic heart failure: ~33% 


Cardiac Tamponade 
e What is the recommended treatment for a hemodynamically unstable patient with cardiac tamponade? 
Emergency pericardiocentesis 
e Unstable: Pericardial fluid drainage (U/S-guided pericardiocentesis) and surveillance in ICU 


e Stable: Can do pericardial window: incision in pericardium made to allow drainage from pericardial 
space into pleural cavity 


CVS 
https://t.me/usmleinnercircle 186 


Cardiac tamponade 


e Blood in pericardial space (eg, LV rupture, cardiac surgery) 
e Pericardial effusion (eg, malignancy, infection, uremia) 


Beck triad: hypotension, JVD, | heart sounds 
Pulsus paradoxus: SBP | >10 mm Hg during inspiration 


ECG: low-voltage QRS complex, electrical alternans 
Diagnosis Chest x-ray: enlarged cardiac silhouette,* clear lungs 
Echocardiography: right atrial & ventricular collapse, IVC plethora 


Etiology 


Intravenous fluids to increase right-sided preload 
Treatment z ž = : = . m 
Drainage via pericardiocentesis or pericardial window 
*Subacute but not acute tamponade. 
IVC = inferior vena cava; JVD = jugular venous distension; LV = left ventricular; SBP = systolic blood pressure. 


e "Beck's triad"; symptoms are due to an exaggerated shift of the interventricular septum toward the 
left ventricular cavity (decreases LV preload, SV, and CO) 


A "water-bottle" cardiac silhouette on CXR is seen in patients who have a large pericardial 
effusion. 
Also inability to palpate the point of maximal apical impulse 


Characteristics of cardiac tamponade 


O e O e 
Rapidity of fluid accumulation 
Minutes to hours Days to weeks 


ne J Beck triad: hypotension, JVD, muffled heart sounds 
Clinical signs + cP EEA 
Pulsus paradoxus (>10 mm Hg decrease in SBP with inspiration) 


Effusion volume 


Chest x-ray findings Normal cardiac silhouette | Enlarged, globular cardiac silhouette 


JVD = jugular venous distension; SBP = systolic blood pressure. 


Purulent pericardial effusion 


e Hematogenous or direct intrathoracic spread 
Risk factors: immunosuppression, hemodialysis, recent thoracic surgery/trauma 
Organisms: Staphylococcus aureus (most common), Streptococcus pneumoniae, Salmonella, Candida 


Etiology 


Acute presentation, patients often appear severely ill 
Fevers, chills, chest pain (pleuritic or nonpleuritic) 
Can be rapidly fatal 


Clinical 


features 


ECG: tachycardia, diffuse ST-segment elevation, + low-voltage QRS complexes 
e CXR: enlarged cardiac silhouette & clear lung fields 

e Echocardiography: pericardial effusion 

e Cytology: turbid fluid with  WBCs (neutrophil predominant), t protein, | glucose 


Diagnosis 


Treatment | e Intravenous antibiotics + pericardial drainage 


CXR = chest x-ray; WBCs = white blood cells. 
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Malignant pericardial effusion 
Etiolo Common primary tumors: lung, breast, GI tract, lymphoma, melanoma 
sy May be initial manifestation of malignancy or recurrence 
Progressive dyspnea, chest fullness, fatigue 
Clinical ECG: | QRS voltage + electrical alternans 
features CXR: enlarged cardiac silhouette & clear lung fields 
Echo: large effusion + signs of tamponade (eg, right atrial collapse) 
Treatment Acute management: pericardiocentesis i 
Prevention of recurrence: prolonged drainage (eg, 
CXR = chest x-ray; echo = echocardiography; GI = gastrointestinal. 


e What is the likely diagnosis in a patient with an aortic dissection that develops hypotension, JVD, 
and pulsus paradoxus? 


Cardiac tamponade 


Electrical alternans 
mating amplitude of QRS complexes ee eu Se eee eee ee 


sy 


CUJA 
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Electrical alterans with sinus tachycardia is highly specific for large pericardial effusion, which may 
result in cardiac tamponade. 


1 week ago Today 


+ > 
Eplargoaicardiac Silhouette 


Costophrenic angles 


FP 
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Appear on CXR as an enlarged and globular cardiac silhouette with clear lung fields 


e What is the likely diagnosis in a patient on post-op day 1 status-post CABG that presents 
with hypotension, tachycardia, and the findings below: 


Right atrium: 20 mmHg 
Right ventricle: 35/20 mmHg 
PCWP: 20 mmHg 

Cardiac tamponade 


equilibrated intracardiac diastolic pressures suggests cardiac tamponade 


Peripheral Vascular Diseases 


Ankle-brachial index 


ABI = SBP of dorsalis pedis or posterior tibial artery + SBP of brachial arte: 


ie? Diagnostic of peripheral artery disease 
0.91-1.3 Normal 


P13 Suggests calcified & uncompressible vessels* 


*Other testing should be considered. 
ABI = ankle-brachial index; SBP = systolic blood pressure. 


e Patients with PAD and intermittent claudication have an estimated 20% 5-year risk of non-fatal MI and 
stoke and a 15-30% risk of death due to cardiovascular causes. 


e What is the recommended pharmaceutical therapy to reduce overall cardiovascular mortality in patients 
with peripheral arterial disease? 


Antiplatelet Agent (e.g. aspirin) and a Statin 


Statin recommended in all patients with ASCVD 


e What is the best initial therapy for peripheral vascular disease? 
e Most important: Stop smoking and exercise (promotes circulation) 


e Aspirin, cilostazol (Most effective) 
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Percutaneous or surgical revascularization is generally reserved for patients who have persistent 
symptoms despite initial exercise and/or pharmacologic therapy. 


Cilostazol can also be considered with persistent claudication. 


9 Smoking cessation is a first-line intervention for peripheral arterial disease. 


e What is the most useful intervention to improve functional capacity and reduce symptomatic 
claudication in patients with peripheral artery disease? 


Supervised graded exercise program 


e What is the likely diagnosis in a hypotensive 
patient requiring IV fluids/pressors to maintain 
BP that develops cool extremities and 

the skin findings below? 


Pressor-induced vasospasm (e.g. 
norepinephrine) 


diagnosis is suggested 
by symmetric duskiness and coolness of all 
finger tips 


Can also negatively impact the intestines 
(causing mesenteric ischemia) and/or kidneys 
(causing renal failure). 


Venous Insufficiency 
¢ What is the most common cause of lower extremity edema? 
Venous insufficiency (valvular incompetence) 


classically worsens throughout the day and resolves overnight 


¢ What is the initial treatment for chronic venous insufficiency? 
Conservation measures (e.g. leg elevation, exercise, compression therapy) 


patients who do not respond to conservative measures should have diagnosis of CVI confirmed by 
identification of venous reflux in the deep venous system on duplex ultrasound 
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Stasis Dermatitis 


Postthrombotic syndrome 


e Chronic venous insufficiency following acute 
Epidemiology DVT 
e Most cases arise within 2 years of thrombus 


e Leg edema, fatigue, pain, superficial venous 
Manifestations dilation, venous stasis ulcers 
e Often worse at the end of the day 


e Exercise (eg, ankle flexion, walking) 


Treatment 
e Compression (eg, bandages, stockings) 


DVT = deep vein thrombosis. 


¢ Approximately 50% of patients with acute DVT develop postthrombotic syndrome within 2 years due to 
venous hypertension distal to the site of previous thrombus. 


This is thought to arise due to venous valve damage from the release of inflammatory mediators and 
venous lumen stenosis due to wall remodeling. 


9 D/D: Recurrent DVT : Do Venous Ultrasonography to rule it out first 


Acute Limb Ischemia 
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Acute limb ischemia 


e Cardiac/arterial embolus (eg, AF, LV thrombus, IE) 
Etiology e Arterial thrombosis (eg, PAD) 
e latrogenic/blunt trauma 


6 Ps of acute limb ischemia 
e Pain 

e Pallor 

e Paresthesia 


Clinical 


features 
e Pulselessness 


e Poikilothermia (cool extremity) 
e Paralysis (late) 


e Anticoagulation (eg, heparin) 


Management i 
e Thrombolysis vs surgery 


AF = atrial fibrillation; IE = infective endocarditis; LV = left ventricular; PAD = peripheral artery disease. 


¢ What is the initial management for a patient with suspected acute limb ischemia? 
Anticoagulation (e.g. IV heparin) 
Should be initiated empirically, prior to further evaluation with other imaging studies 


e Diagnostics: Arterial and venous Doppler confirmed with Angiography (digital subtraction angio is 
the modality of choice) 


e Treatment: 
Non-threatened limb —> angiography with revascularization. 


If limb is threatened, undergo emergent revascularization (catheter directed thrombosis is and/or 
thromboembolectomy) 


Non-viable = amputation 


9 Presence of gangrene requires amputation 


¢ What imaging study should be considered in a patient with acute limb ischemia after an MI? 
Transthoracic echocardiogram 
to screen for LV thrombus and evaluate LV function; patients also require immediate 
anticoagulation and vascular surgery consult 
¢ In patients with PAD, atherosclerosis of peripheral arteries (eg, popliteal artery) may be complicated by 
plaque disruption. 
This can lead to thrombosis and acute-on-chronic limb ischemia 


Due to preexisting collateral circulation, acute limb ischemia in the setting of chronic peripheral artery 
disease (PAD) often presents less dramatically than in patients without PAD. 


Emergency intervention is still necessary. 


Shock 


Anaphylactic 
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Anaphylaxis Diagnostic challenges in anaphylaxis 


Food (eg, nuts, shellfish) 
Medications (eg, B-lactam antibiotics) Nonclassic 
Insect stings presentation 


No prior allergic reactions (ie, first episode) 
Absence of hypotension, respiratory symptoms, or cutaneous signs 
Protracted or biphasic presentation 


Triggers 


Cardiovascular 


Preexisting conditions with similar symptoms (eg, asthma, COPD) 


o Vasodilation — hypotension & tissue edema Challengin i y p a iii E . 
z yer ging e Ongoing physiologic shifts (eg, childbirth, hemodialysis) 
o Tachycardia clinical situations fi ee H iia i 
i e Impaired communication (eg, sedation, severe psychiatric illness) 
+ Respiratory 


o Upper airway edema — stridor & hoarseness 
o Bronchospasm — wheezing 

Cutaneous 

o Urticarial rash, pruritus, flushing 
Gastrointestinal 

o Nausea, vomiting, abdominal pain 


Directly activate mast cells (eg, opiates, NSAIDs) 
Interfere with epinephrine effect (eg, B-blockers, 
a-adrenergic blockers) 


Clinical manifestations Medication 


effects 


COPD = chronic obstructive pulmonary disease; NSAIDs = nonsteroidal anti-inflammatory drugs. 


Intramuscular epinephrine 
Airway management & volume resuscitation 
Adjunctive therapy (eg, antihistamines, glucocorticoids) 


Treatment 


IV epinephrine is indicated for patients with 
anaphylaxis who do not respond to initial IM 
epinephrine 


Diagnostic criteria for anaphylaxis 
Anaphylaxis is likely if there is rapid symptom onset & any 1 of the following criteria: 


Skin/mucosa involvement (eg, hives, lip/tongue swelling) & either hypotension or respiratory distress 


Involvement of 22 organ systems after exposure to a likely allergen 
e Skin/mucosa (eg, hives, lip/tongue swelling) 

e Respiratory (eg, wheezing, stridor, dyspnea) 

e Cardiovascular (eg, hypotension, tachycardia, syncope) 

e Gastrointestinal (eg, abdominal pain, vomiting, diarrhea) 


Hypotension after exposure to a known allergen 


Management of anaphylaxis 


Epinephrine (most important): 

o IM preferred, may be repeated (eg, 3 doses) 
Immediate o IV in severe/refractory cases 

management | e |V crystalloid & Trendelenburg positioning for hypotension 

Albuterol for bronchospasm 

Early intubation for upper airway obstruction 


e H4/H2 antihistamines 

e Glucocorticoids 

Glucagon for patients on beta blockers (reversal) 

Hospital admission for severe initial presentation (eg, shock) or ongoing 
symptoms despite treatment 


Adjunct 
management 


IM = intramuscular; IV = intravenous. 


9 At the time of discharge, all patients should be prescribed epinephrine auto-injector and 
instructions on how to use it. 


9 Hymenoptera Venom Immunotherapy is recommended for patients who have severe systemic 
reactions to bee stings to decrease the risk of future reactions. 


Anti-venom IgG antibodies, or "blocking" antibodies are created, and upon re-exposure, 
block the interaction between the allergen and preformed IgE antibodies on the surface of mast 
cells and basophils to prevent degranulation. 
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e When intravenous access cannot be obtained in emergency cases, intraosseous (IO) access should be 
attempted immediately. 


M/C: Proximal Tibia 
Contraindications: 
1. Infection (eg, cellulitis) overlying the access site, 
2. Fracture or previous IO attempts in the chosen extremity, or 


3. Bone fragility (eg, osteogenesis imperfecta). 


Hypovolemic & Hemorrhagic Shock 
¢ Balanced resuscitation (aka, damage-control resuscitation) is used; it includes the following measures: 


e Limiting use of crystalloids (eg, $1 L), which dilute existing coagulation (eg, clotting) factors and 
platelets, thereby increasing coagulopathy 


e Replacing lost intravascular volume with blood products (rather than crystalloids), transfused in a 
ratio similar to that of whole blood (eg, 1:1:1 ratio of packed red blood cells/plasma/platelets) 


e Permitting hypotension (ie, permissive hypotension) to limit ongoing hemorrhage and/or prevent 
clot disruption and rebleeding 


With balanced resuscitation, blood products are administered only as needed to maintain a blood 
pressure (eg, mean arterial pressure ~65 mm Hg) sufficient for tissue perfusion, until 
definitive hemorrhage control (eg, surgical intervention) can be achieved. 


e Adjunct therapies for hemorrhagic shock include tranexamic acid (antifibrinolytic agent), which is 
effective in a subset of patients with acute life-threatening hemorrhage if administered within the first 3 
hours of injury, and topical hemostatic agents (eg, kaolin-impregnated sponge, fibrin sealant dressing), 
which are applied to control external hemorrhage. 


Management of hemorrhage due to trauma 


e Control bleeding from any compressible site 
e Early transfer to location (trauma center, operating room, angiography suite) for definitive care & 
control of hemorrhage 


Control 
bleeding 


Give blood e Transfuse blood products early in resuscitation 
products early e Massive transfusion protocol": ratio of 1:1:1 FFP/pRBCs/platelets to minimize risk of coagulopathy 


e Limit to ~1 L if patient is hypotensive 
Limit use of crystalloids 3 A 
e Switch to blood products as soon as available 


*Massive transfusion protocol likely required in patients with 22 of the following: SBP <90 mm Hg, pulse 2120/min, positive FAST examination, and 
penetrating mechanism of injury. 


FAST = Focused Assessment with Sonography for Trauma; FFP = fresh frozen plasma; pRBCs = packed red blood cells; SBP = systolic blood 
pressure. 


eIn such situations, group O, Rh D-negative blood should be administered unless type-specific blood is 
immediately available. 


Spl to women of childbearing age and to young girls. 


In men and in women past childbearing age, O Rh D-positive blood can be given. 
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e What is the next step in management for a patient that needs emergency fluid resuscitation and 
peripheral IV access cannot be obtained? 


Attempt intraosseous access 
requires less skill and practice than central line placement and is safer and faster 

e Hemorrhagic shock is the most common type of shock in the trauma setting, particular attention is 
given during trauma survey to areas where large blood loss can occur ("blood on the floor and 4 more"): 

e External bleeding (‘the floor"): up to the entire blood volume 

e Chest: up to 40% of the blood volume/hemithorax 

e Abdomen (ie, peritoneal cavity): up to the entire blood volume 

e Pelvis: up to the entire blood volume; blood loss often hidden within the retroperitoneum 

o Do pelvic X ray to rule out (retroperitoneal fluid can be missed in FAST) 


e Thigh: up to 1-2 L/thigh 


Fluid Replacement 
e 25kg child with burns over 40% of her body. What is fluid of choice (and why)? 


Lactated Ringer (closely resembles physiologic EC fluid and lactate reduces metabolic acidosis 
incidence) 


Do not use normal saline -- not suitable for fluid loss replacement in burn patients 
e Calculate fluid regimen for next 24 hours: 
e Parkland + Maintenance = Total 
e Parkland Formula: 4 mL x BSA x weight (kg) 
o 4x 40 x 25 = 4000 mL =4L 
e Maintenance Fluid: 4-2-1 formula 
o 4ml/kg/hr for first 10kg = 40 ml 
o 2 ml/kg/hr for next 10kg = 20 ml 
o 1 ml/kg/hr for remaining = 5 ml 
o 65 ml/kg/hr = 1560 ml per 24 hr = 1.5L 
e 4+1.5=5.5 L Lactated Ringer 


Adults only requires Parkland formula 


¢ What imaging modality should be used to confirm placement of a central venous catheter tip? 
Chest X-ray 
this step may be omitted in the setting of an uncomplicated ultrasound-guided CVC placement 
e Ideal placement for a central venous catheter tip? 


Lower superior vena cava 
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e Tip placement in smaller veins (eg, subclavian, jugular, azygous) predisposes to venous perforation. 
In addition, inappropriately placed catheter tips may cause lung puncture, leading to pneumothorax, or 
myocardial perforation, leading to pericardial tamponade. 


9 Adequate fluid resuscitation is an essential component of managing severe sepsis and septic 
shock. 
Patients with hypotension or evidence of impaired perfusion should receive immediate fluid 
resuscitation. 
If pt is on is on diuretics, they should be stopped. 


Obstructive Shock 


¢ The expected hemodynamic parameters in obstructive shock include elevated central venous 
pressure (CVP) and low cardiac output; however, pulmonary capillary wedge pressure (PCWP), an 
estimate of left atrial pressure and representation of left-sided preload, can vary depending on the location 
of the obstruction. 


e Prepulmonary obstructive shock (due to massive PE or tension pneumothorax) is most common and 
results from obstruction involving the right atrium, right ventricle, or pulmonary arteries. Because 
blood is unable to pass from the right side of the heart to the left side, PCWP is low or normal. 


e Postpulmonary obstructive shock typically involves obstruction within the left side of the heart or 
aorta; PCWP is elevated, making the hemodynamic parameters the same as those expected in 
cardiogenic shock. (e.g: Aortic Stenosis, Aortic Dissection) 


CVS Drugs 


e What anti-hypertensive medication is commonly associated with peripheral edema as an adverse 
effect? 


Dihydropyridine Ca2+-channel blockers 

due to preferential dilation of precapillary vessels (arteriolar dilation), which increases capillary hydrostatic 
pressure 

e What drug classes are useful for reducing Ca2+ channel blocker-induced peripheral edema? 


ACE inhibitors and ARBs 
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the combination of CCB and ACE inhibitors was associated with a significantly lower risk of 
CCB-associated peripheral edema compared with CCB monotherapy. 
e The combination of atrial tachycardia with AV block is fairly specific for digitalis toxicity. 


digitalis causes both an increased ectopy in the atria or ventricles (atrial tachycardia) and 
an increased vagal tone (AV block) 


Symptoms of digoxin toxicity 


Cardiac e Life-threatening arrhythmias 


Anorexia 
Gastrointestinal | e Nausea & vomiting 
Abdominal pain 


. 


Fatigue 

e Confusion 

e Weakness 

Color vision alterations 


Neurologic 


¢ Angioedema is s/e of both ACE inhibitor and ARNI 


not when ARB is used without Nephrilysin inhibitor 


Anti-Arrhythmic 


¢ Enhanced effect at faster heart rates is known as use dependence. 
e Prolonged PR intervals at faster heart rates: Class IV (CCBs) 
e Prolonged QRS durations at faster heart rates: Class | (especially class IC) 


It is the primary mechanism behind their efficacy against supraventricular arrhythmias. 


Thyroid effects of amiodarone 


Disorder Features Treatment 


e 1 T4 None needed 
Decreased T4-T3 conversion e | T3 


e Normal/t TSH 


Paar r _|° fT TSH Levothyroxine 
Inhibition of thyroid hormone synthesis 
e | T4 
AIT type 1 e | TSH Antithyroid drugs 
ae 4g l e 1 T3& T4 
(iodine-induced increase 
e | RAIU 


in thyroid hormone synthesis 
y y ) e Increased vascularity on ultrasound 


e | TSH Glucocorticoids 
AIT type 2 e 1 T3 & T4 
(destructive thyroiditis) e Undetectable RAIU 


e Decreased vascularity on ultrasound 


AIT = amiodarone-induced thyrotoxicosis; RAIU = radioactive iodine uptake. 
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Major side effects of amiodarone 


e Sinus bradycardia, heart block 


Cardiac e Risk of proarrhythmias: QT prolongation & risk of torsade 
de pointes 
e Chronic interstitial pneumonitis (cough, fever, dyspnea, 
Pulmonary = 
pulmonary infiltrates) most common 
Hypothyroidi 
Endocrine leet 


e Hyperthyroidism 


Gastrointestinal/ 3 E 
e Elevated transaminases, hepatitis 


hepatic 
e Corneal microdeposits 
Ocular z 
e Optic neuropathy 
Dermatologic e Blue-gray skin discoloration 
Neurologic e Peripheral neuropathy 


Miscellaneous 


Syncope 

e What is the most likely underlying etiology in a patient who passes out at home suddenly without any 
warning signs? Clonic jerks were noted while he was unconscious. His past medical history is 
significant for hypertension and previous myocardial infarction. Patient appears comfortable with no 
symptoms at time of examination. 


Arrhythmia 


e Clonic jerks can occur during any syncopal episode that is prolonged and associated with cerebral 
hypoxia, regardless of etiology. 


e Patients with arrhythmic cause of syncope usually have underlying structural heart disease and may 
not have any prodromal symptoms -- versus vasovagal or neurocardiogenic syncope, which 
have aura and notable triggers 


e /f this was a seizure, look for trigger stimuli (stress, lack of sleep, flashing lights) with prodromal 
aura, tongue laceration, and prolonged postictal phase. 


Seizure Vasovagal syncope 


e Lack of sleep 
e Flashing light 


Prolonged standing 


Triggers | e Emotional stress e Physical/emotional stress 
e Alcohol withdrawal e Heat 
e Idiopathic 
e Preceding aura (eg, olfactory hallucinations) e Preceding lightheadedness (ie, presyncope) 
e Can occur with sleeping/sitting e Unlikely to occur while sleeping/sitting 
Clinical e Tonic/clonic movements e Uncommon to have clonic jerks (can occur with prolonged cerebral 
clues e Rapid, strong pulses hypoperfusion) 


Weak, slow pulses 
Pallor & diaphoresis 


Tongue biting 
Incontinence 


e Delayed return to baseline (postictal drowsiness or > 5 
Sequelae A e Immediate return to baseline 
confusion) 


Evidence of lateral tongue biting is the most reliable finding to differentiate epileptic seizure 
and syncope. It has low sensitivity (33%) but high specificity (96%) for epileptic seizure. 
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Likely etiology 


Vasovagal or 
neurally mediated syncope 


Situational syncope 
Orthostatic syncope 


Aortic stenosis, HCM, 
anomalous coronary arteries 


Ventricular arrhythmias 


Sick sinus syndrome, 
bradyarrhythmias, atrioventricular 
block 


Torsades de pointes 
(acquired long QT syndrome) 


Congenital long QT syndrome 


Syncope 


Triggers: Prolonged standing or emotional distress, painful stimuli 
Prodromal symptoms: nausea, warmth, diaphoresis 


Triggers: Cough, micturition, defecation 


Postural changes in heart rate/blood pressure after standing suddenly 
Syncope with exertion or during exercise 


Prior history of CAD, MI, cardiomyopathy, or | EF 


Sinus pauses, t? PR or t? QRS duration 


Hypokalemia, hypomagnesemia, medications causing ¢ QT interval 


Family history of sudden death, t QT interval, syncope with triggers (eg, 
exercise, startle, sleeping) 


Clinical clues to diagnosis 


e Continuous ECG monitoring can evaluate for transient arrhythmia (eg, ventricular tachycardia) that 


may not be detected on initial ECG. 


like Ambulatory ECG monitoring (eg, Holter monitor, insertable cardiac monitor) 


Medication-induced orthostasis 


Terazosin, prazosin, doxazosin 


a1 blockade—mediated vasodilation Antipsychotics (eg, risperidone) 


Antihistamines, TCAs 


ACE inhibitors & ARBs 
Dihydropyridine CCBs 
Hydralazine, nitrates 
Phosphodiesterase inhibitors 


Other vasodilation 


e Diuretics 


Volume depletion 
3 e SGLT-2 inhibitors 


e Beta blockers 


Sympathetic blockade 
ymp e Clonidine 


ARBs = angiotensin II receptor blockers; CCBs = calcium channel blockers; 
SGLT = sodium-glucose cotransporter; TCAs = tricyclic antidepressants. 


Diagnosis of orthostatic hypotension 


e 220 mm Hg | in systolic blood pressure 
OR 
e 210mm Hg | in diastolic blood pressure 


Within 2-5 min of standing 
from a supine position 


9 Tilt-table testing can help distinguish 
between orthostatic and vasovagal 
syncope if the etiology is unclear (+ve 
in Vasovagal) 


Vasovagal & situational syncope 


e Pain,* anxiety,* emotional stress, heat, prolonged standing 


Triggers Arei fee : a : F 
e Situational: cough,* micturition,* defecation, eating, hair-combing* 


Clinical e Prodrome (eg, warmth, pallor, nausea, diaphoresis) 
presentation | e Rapid recovery of consciousness (eg, <1-2 min) 


p A e Mainly based on clinical history of event 
Diagnosis i i 7 5 AEN : ff 
e Upright tilt table testing sometimes indicated in uncertain cases 


e Reassurance & avoidance of triggers 
Treatment 


e Counterpressure techniques for recurrent episodes 


*Particularly common triggers in the pediatric population. 


Cardiac syncope 


Etiology 


Clues to diagnosis 


e Exertional syncope 
e Systolic murmur on examination 


Aortic stenosis or HCM 


e No preceding symptoms 


Ventricular tachycardia s S 
e Cardiomyopathy or previous MI 


e Preceding fatigue or dizziness 


Sick sinus syndrome 
y e Sinus pauses on ECG 


e Bifascicular block or fî PR interval on ECG 
e Dropped QRS complexes on ECG 


Advanced AV block 


e No preceding symptoms 
Torsades de pointes e Medications that prolong QT interval 
e Hypokalemia or hypomagnesemia 


AV = atrioventricular; HCM = hypertrophic cardiomyopathy; MI = myocardial infarction. 
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9 AV block can be intermittent and thus may not be present on ECG at the time of testing. 


¢ Vasovagal Pathogenesis: Over-activation of vagus nerve (for whatever reason) leads 
to bradycardia (cardioinhibitory) and hypotension (vasodepressor) — fall in BP — syncope 


e For patients with recurrent syncope, management consists of advice to avoid triggers and to assume 
a supine position with leg raising at the onset of symptoms. 


Physical counterpressure maneuvers: Leg crossing with tensing of muscles, handgrip and tensing of 
arm muscles with clenched fists (improves venous return and cardiac output) aborting prodromal 
symptoms. 


Pulsus Paradoxus 


Respiratory flow rate 


Pulsus paradoxus (Cardiac tamponade, Asthma, COPD): fall in systolic pressure > 10 mmHg during 
inspiration 


Stent 


e What is the likely cause of LAD artery occlusion (V1-V3) in a patient with recent stent placement in the 
LAD artery? 


Stent thrombosis (likely due to medication non-compliance) 


premature discontinuation of antiplatelet therapy is the strongest predictor of stent 
thrombosis after intracoronary stent implantation 
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Bare metal stent 


Shorter thrombotic risk period = Higher risk ofrestenosis 
t 


Early endothelialization 


Drug-eluting stent 


Longer thrombotic risk period Lower risk of restenosis _ 


Late endothelialization 


9 If stent was placed in LAD and now ST elevations are seen in lateral (ie, I, aVL, V5-V6) or 
inferior (ie, Il, III, aVF) leads, this would suggest new atherosclerotic plaque rupture. (not 
stent thrombosis) 


JVP 


Estimating central venous pressure (CVP) 
CVP = Jugular venous pressure (JVP) + Depth to right atrium (5 cm) 


Normal CVP (6-8 cm H,O) Elevated CVP (>8 cm H,O) 


Sternal 


e Cannon A waves are intermittent, prominent A waves caused by the surge in jugular venous 
pressure that occurs due to right atrial contraction against a closed tricuspid valve; these waves can be 
seen with any arrhythmia involving atrioventricular dissociation, such as ventricular tachycardia, 
which is characterized by self-propagation within the ventricles without communication with the atria. 


Other arrhythmias in which cannon A waves are commonly seen include complete atrioventricular 
block and frequent premature ventricular contractions. Patients may sometimes report symptoms 
associated with cannon A waves, including headache, jaw pain, and sensation of neck pulsation. 
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¢ What physical exam manuever is useful for distinguishing between cardiac- and liver disease-related 
causes of lower extremity edema? 


Hepatojugular reflux (distension of neck veins by pressure on liver with hand) 


positive reflux is suggestive of cardiac causes (e.g. heart failure) 


Hepatojugular reflux to differentiate between cardiac and liver disease 


Right ventricular failure Liver cirrhosis 
(hepatojugular reflux present) (hepatojugular reflux absent) 
Jugular venous 
distension | 


] 


T Hydrostatic pressure 


Right 
ventricle 


Firm pressure 
applied to the RUQ Hepatic 
for 10 seconds vein 


Firm pressure J 
applied to the RUQ 
for 10 seconds 


Inferior 
vena cava 


Splenomegaly Splenomegaly 


Portal vein 


Cirrhotic liver 
Hepatomegaly 


Ascites Ascites 


Lower extremity edema Lower extremity edema 
(due to hypoalbuminemia & 
iliac vein compression by ascites) 


RUQ = right upper quadrant. ©UWorld 


Prosthetic Valve 


Prosthetic valve dysfunction 


e Transvalvular regurgitation (cusp 
degeneration) 
Paravalvular leak (annular degeneration, IE) 
Valvular obstruction/stenosis (valve thrombus) 


Types & causes 


New murmur (regurgitant or stenotic) 
ereen hemolytic anemia 
Heart failure symptoms, thromboembolism 


Clinical 
manifestations 


Prosthetic Valve Thrombosis 
Most common presentations of PVT include: 


e Thromboembolism: left-sided (ie, mitral or aortic) PVT can present as TIA, stroke, MI, bowel 


ischemia, and limb ischemia; by contrast, right-sided (eg, tricuspid) PVT may cause pulmonary 
embolism. 


e Prosthetic valve dysfunction: usually manifesting as obstruction (stenosis) or, rarely, 
regurgitation. Patients may have a new murmur or signs and symptoms of heart failure. 


Dx: Transthoracic echocardiography 


CVS 
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Mechanical prosthetic valves: are more thrombogenic and require anticoagulation. 


Bioprosthetic valves: are less thrombogenic and typically require only aspirin therapy 


Hereditary Hemorrhagic Telangiectasia 


Hereditary hemorrhagic telangiectasia (Osler-Weber-Rendu) 


e Hemorrhagic CVA 
e Brain abscess: paradoxical bacterial embolization across pulmonary AVM 


CNS 


e Oral & cutaneous telangiectasia 
e Recurrent epistaxis 


Mucocutaneous 


e Pulmonary AVM: hemoptysis 
e PAH: right-sided heart failure 


a e Chronic GI bleed 
e Liver: portal hypertension, high-output heart failure 


AVM = arteriovenous malformation; CVA = cerebrovascular accident; GI = gastrointestinal; PAH = pulmonary arterial hypertension. 


Lung 


e In patients with symptomatic, bleeding pulmonary AVMs (hemoptysis), management involves 
pulmonary angiography followed by embolization. 


Exercise Induced Postural Hypotension 


Exercise-associated postural hypotension 


Seni HE e Cessation of exercise results in sudden 
its ay decrease in venous return to the heart (preload) 


e Athlete collapses immediately after cessation of 


exercise 


Manifestations No loss of consciousness 
Dizziness or lightheadedness 
Normal to minimally elevated core temperature 


Trendelenburg positioning (ie, feet inclined 
Management above the head) 
Oral hydration 


Paeds CVS 
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Approach to neonatal cyanosis 


Neonatal cyanosis | 


| 
| | 


Distal extremities & lips Mucosal or diffuse 
Normal SpO, Low SpO,, 


| v 


Peripheral cyanosis: 
Reassurance 


Central cyanosis 
Administer O, 


| | 


SpO, unchanged SpO, increased | 
OR 
Hemodynamic instability 


| 


Cardiac pathology: | Pulmonary pathology:* 


Administer Provide respiratory support 
prostaglandin (eg, intubation, ventilation) 


*Consider persistent pulmonary hypertension of the newbom, particularly if differential cyanosis is present. 
SpO, = oxygen saturation measured by pulse oximetry. ©uworld 


Hyperoxia test for Central Cyanosis 


e What is the next step in management for a newborn with cyanosis that does not improve with 100% 
O2 and a continuous machine-like murmur on auscultation? 


Administer prostaglandin E1 


cyanosis that fails to improve with 100% O2 is indicative of a possible congenital heart defect; 
maintaining the patency of the PDA can be life-saving 


This patient is cyanotic -- PDA are not cyanotic at birth, thus do not give endomethacin! 


Congenital heart disease 


e Tachypnea e Ventricular septal defect 
e Poor weight gain e Atrial septal defect 
e Sweating with feeds | e Isolated patent ductus arteriosus 


Left-to-right 
shunting 


e Transposition of the great vessels 
; e Tetralogy of Fallot 
a e Cyanosis e Tricuspid atresia 
9 e Anomalous pulmonary venous return 
e Truncus arteriosus 


Interrupted 
left ventricular 
output 


e Pallor or shock e Coarctation of the aorta 
e Severe acidosis e Hypoplastic left heart syndrome 
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VSD 


Ventricular septal defect 
es a a 


e Respiratory distress, poor feeding, poor growth (due to 
pulmonary overcirculation & high-output LV failure) 
e +Holosystolic murmur at LLSB; loud S2 


Clinical 
features 


Cyanotic heart disease in newborns 


Transposition of 
the great vessels 


Tetralogy of 
Fallot 


Tricuspid atresia 


Truncus 
arteriosus 


Total anomalous 
pulmonary 
venous return 
with obstruction 


e Asymptomatic 


e Loud, harsh, holosystolic murmur at LLSB 


Chest x-ray 


e Normal 


e Serial echocardiography 


e Most spontaneously close at age <2 


LLSB = lower left sternal border; LV = left ventricular. 


e What is the likely diagnosis in a young child that presents with failure to thrive and easy fatigability with a 
grade II holosystolic murmur best heard over the left sternal border with a diastolic rumble over the 


cardiac apex? 


e Single S2 
e +/- VSD mumur 


Harsh pulmonic 
stenosis murmur 


VSD murmur 


Single S2 
VSD murmur 


Single S2 


Systolic ejection 
murmur (increased flow 
through truncal valve) 


Severe cyanosis 
Respiratory distress 


"Egg-on-a-string"” heart 
(narrow mediastinum) 


“Boot-shaped" heart 
(right ventricular 
hypertrophy) 


Minimal pulmonary 
blood flow 


Increased pulmonary 
blood flow, edema 


Pulmonary edema, 
“snowman” sign 
(enlarged supracardiac 
veins & SVC) 


Large ventricular septal defect (VSD) 


larger VSDs tend to be quieter (grade II) due to less turbulence; the diastolic rumble is heard due 


to increased flow across the mitral valve 


Tricuspid Atresia 


e Diuretics 
e Surgical closure 


e Cardiomegaly 
e Increased pulmonary markings 
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Tricuspid atresia 


Aorta i Pulmonary 


artery 


Pulmonary stenosis | 


PFO or ASD 


Left atrium 


Right atrium 


Absent 
tricuspid valve 


Left ventricle 


Hypoplastic 
right ventricle 


ASD = atrial septal defect; PFO = patent foramen ovale; VSD = ventricular septal defect. ©UWorld 
e What is the likely diagnosis in a newborn that becomes cyanotic with left axis deviation on ECG 
and decreased pulmonary markings on CXR? 
Tricuspid valve atresia 


left axis deviation is seen as up-going R wave in lead I and down-going R wave in lead avF; lack 
of blood flow to the RV results in underdevelopment of the pulmonary valve and/or artery; ASD and 
VSD are necessary for survival (hence LVH and left axis deviation) 


Tricuspid atresia 


Tall, peaked 
P waves 
ve 
vs 


I aVL v2 5 


m vo 


¢ Absent tricuspid valve: No flow from right atrium (RA) to right ventricle (RV) results in enlarged RA 
(ie, tall, peaked P waves) and hypoplastic RV 
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Determine axis 

1. Look at the QRS complex in leads I and aVE 

2. If both are mainly positive, then the axis is normal. 

3. If mainly positive in lead I and mainly negative in aVE the axis is deviated to the 
left. 

4. If mainly negative in lead I and mainly positive in aVE the axis is deviated to the 
right. 

5. If mainly negative in both I and aVE then there is extreme right axis deviation. 


9 ECG in a newborn normally shows physiologic right axis deviation. 


Persistent Pulmonary Hypertension of the Newborn 


Persistent pulmonary hypertension of the newborn 


e Abnormal persistence of elevated fetal pulmonary 
Pathogenesis vascular resistance 
e Right-to-left shunting across ductus arteriosus 


e Lung hypoplasia (eg, congenital diaphragmatic hernia) 
Risk factors e Meconium aspiration syndrome 
e Infection (eg, neonatal pneumonia) 


e | Postductal relative to preductal oxygen saturation 
Examination e Respiratory distress & cyanosis 
e Prominent S2 


e Oxygenation & ventilation 
Treatment Seamer : 
e Inhaled nitric oxide (pulmonary vasodilator) 


also known as persistent fetal circulation 
Hypoplastic Left Heart Syndrome 


Normal heart Hypoplastic left heart syndrome 


Patent ductus 
arteriosus 


Aorta 


Pulmonary 
artery 


Narrow 
ascending 


aorta 
Atretic mitral 


valve 
Atrial 


Underdeveloped 
left ventricle 


©uUWorld 


e Present with tachypnea, cyanosis, no murmur, and a single S2; presentation is typically delayed until 
a few days after birth when the ductus arteriosus closes. 


CVS Surgery 
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Primary survey in Advanced Trauma Life Support 


Airway with cervical spine protection 
Breathing & ventilation 


Circulation with hemorrhage control 
Disability (basic neurologic assessment) 
Exposure & environmental control 


Local vascular complications of cardiac catheterization 


Hematoma Pseudoaneurysm Arteriovenous fistula 


+ + Mass * Bulging, pulsatile mass + No mass 
* No bruit * Systolic bruit * Continuous bruit 


e Management of small AVFs involves observation (sometimes resulting in spontaneous closure) or 
ultrasound-guided compression. 


Large AVFs typically require surgical repair. 


9 ¢ Femoral artery aneurysms often present with vascular claudication and a pulsatile groin 
mass. Complications include acute limb ischemia, rupture, or distal embolism. Risk factors 
include male sex, older age, tobacco use, hypertension, hyperlipidemia, and coronary artery 
disease. 


Diagnosis is most frequently made with duplex ultrasonography or CT angiography. 
Treatment of symptomatic or large (2 3 cm) aneurysms consists of surgical arterial repair. 


9 Inadequate post-procedural arterial compression is the strongest risk factor for 
pseudoaneurysm development. The diagnosis should be confirmed by ultrasound. 


CABG 


¢ Atrial fibrillation commonly (up to 15%—40%) occurs within a few days after CABG and is usually self- 
limited, with resolution in <24 hours. 


Rate control with beta-blockers or amiodarone is best 


e Acute mediastinitis can occur following cardiac surgery and present with fever, chest pain, 
leukocytosis, and mediastinal widening on chest x-ray. 
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It is a serious condition that requires drainage, surgical debridement, and prolonged antibiotic 
therapy. 


¢ Pleural effusions occur in almost half of patients who undergo coronary artery bypass graft surgery 


Post-cardiac surgery effusions that meet the following criteria can be managed conservatively 
with observation only: 


e Small to moderate in size and not enlarging 
e Early onset (postoperative day 1 or 2) 


e Not associated with respiratory symptoms 


Postpericardiotomy Syndrome 


Post-—cardiac injury syndrome 


Myocardial infarction (ie, Dressler syndrome) 


Causes Cardiac surgery or trauma 
Percutaneous coronary intervention 


Latent period of several weeks to months 


Clinical Pleuritic chest pain, fever, leukocytosis 


features Chest x-ray: pleural effusion + enlarged cardiac silhouette 
Echocardiography: pericardial effusion 


NSAID (usually high-dose aspirin) + colchicine 
Corticosteroids in refractory disease 


Treatment 


Usually self-limited disease course 


Prognosis C , Sa eN 
May cause chronic/recurrent disease leading to constrictive pericarditis | 


NSAID = nonsteroidal anti-inflammatory drug. 


e What is the likely diagnosis in an infant that presents with distant heart 
sounds and hypotension with cardiomegaly on X-ray one week after having cardiac surgery? 


Postpericardiotomy syndrome (pericardial effusion after cardiac surgery) 


It presents 1-6 weeks after cardiothoracy surgery with fever, chest pain, tachy, and pericardial 
friction rub, and is often associated with pericardial effusion (that may develop into cardiac 
tamponade) 


Sternal Dehiscence 


e Sternal dehiscence is a complication of cardiac surgery characterized by separation of the bony 
edges of the sternum. 


Patients may report mild pain or sensation of chest wall instability and "clicking" with chest 
movement. 


e The diagnosis can be made radiographically (eg, displaced sternal wire) or clinically; palpable 
rocking or clicking of the sternum confirms the diagnosis. 


Management involves urgent surgical exploration and repair. 


e Soft tissue dehiscence occurs when only the superficial tissues (eg, skin, muscle) separate. 


There are no signs of sternal instability or systemic illness; 


local wound care or debridement followed by primary closure is indicated. 
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e A high-mortality complication of dehiscence is deep tissue infection (mediastinitis), due to either 
contiguous spread of superficial infection or intraoperative deep tissue contamination. 


Although it classically presents with systemic symptoms (eg, fever, tachycardia), chest pain, chest wall 
edema/crepitus, and purulent wound discharge, atypical presentations can occur; 


therefore, any patient with significant sternal wound drainage should be evaluated with chest and 
sternal imaging (eg, mediastinal fluid collections or pneumomediastinum on CT scan). 


Management includes emergency surgical debridement, tissue cultures, and empiric 
intravenous antibiotics. 


Preoperative Cardiac 


Revised Cardiac Risk Index (RCRI) 
(cardiovascular risk of noncardiac surgery) 


High-risk surgery (eg, vascular, intrathoracic) 
e Ischemic heart disease 

e History of congestive heart failure 

e History of cerebrovascular disease (stroke or TIA) 
e Diabetes mellitus treated with insulin 
Preoperative creatinine >2 mg/dL 


6 risk predictors 


Risk of cardiac death, 
nonfatal cardiac arrest, 
or nonfatal MI 


e 0-1 factor: low risk* 
22 factors: elevated risk 


*RCRI score of 0-1 originally reported as <1% and still accepted as low risk. Slightly higher 
event rates of later studies probably due to using troponins (ft sensitivity) and including 
additional outcomes (eg, all-cause mortality). 

MI = myocardial infarction; TIA = transient ischemic attack. 


9 Perioperative cardiovascular complications, referred to as major adverse cardiovascular and 
cerebrovascular events (MACCE) are a significant cause of morbidity and mortality in non- 
cardiac surgical cases. Anesthesia and surgery place the body under tremendous physiological 
stress. which can lead to myocardial ischemia, infarction and potential cardiac death. 


Cardiac risk* of selected Estimated cardiac functional capacity 
noncardiac surgical procedures by activity (METs*) 
| Risk evel _| Surgery type e Eat, dress, use toilet 
7 - e Walk indoors in the house 
e Aortic or other major vascular <4 METS | | Do light housework 
High e intrathoracic 


eg, vacuumin 
e Open intraperitoneal (eg 9) 


e Head and neck (eg, thyroidectomy) 
Intermediate | e Orthopedic 24 METs 
e Prostate 
e Breast (eg, lumpectomy, mastectomy) 
Low . 


Endoscopic procedure 
*Cardiac death, nonfatal cardiac arrest, or nonfatal myocardial infarction. 


Climb a flight of stairs 

Run a short distance 

Do yardwork (eg, raking leaves) 
Participate in golf, tennis, 

or dancing 


*1 MET (metabolic equivalent) = volume of oxygen 
consumed at rest (3.5 mL O2 uptake/kg/min). 


Cataract extraction 
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Preoperative evaluation of ischemic heart disease for noncardiac surgery 


Emergency procedure* ———— Yes M Proceed to surgery 


I 
No 


4 
Acute coronary syndrome** |————— Yes —————> Postpone surgery: 
manage per guidelines 


l 
No 


v 


Low risk for MACE: <1 RCRI Yes 
or <1% risk calculator 


l 
No 


t 
Functional capacity 24 METs Yes | 


l 
No Proceed to surgery 


t 
Cardiac evaluation No 
will impact management 


I 
Yes 


Pharmacologic stress test 
l 
Positive 


v 
Coronary revascularization 


*Emergency procedure: <6 hours to avoid loss of life/limb. 
“*Acute coronary syndrome: acute or recent (<60 days) myocardial infarction or unstable angina. 
MACE = major adverse cardiac event; MET = metabolic equivalent, RCRI = Revised Cardiac Risk Index. Ouworld 


Negative 


Valvular heart disease management before noncardiac surgery 


Valve dysfunction 


No Yes 


l 


Surgical risk 
| 


Low Intermediate or high 


Valve-specific criteria* 
(eg, normal EF & no significant PHTN) 


Yes No 


Noncardiac surgery Valve intervention before surgery 


*AR/AS = normal EF, MS = no significant PHTN, MR = normal EF & no significant PHTN. 
AR = aortic regurgitation; AS = aortic stenosis; EF = ejection fraction; MR = mitral regurgitation; 
MS = mitral stenosis; PHTN = pulmonary hypertension. Ouworld 


Other Tests 
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CVS 


Indications for select preoperative tests 


ECG 


Chest radiograph 


Hemoglobin 


Coagulation & platelets 


Creatinine & electrolytes 


History of coronary artery disease or arrhythmia 
Asymptomatic patients with risk of MACE 21% 


History of cardiopulmonary disease 
Undergoing upper abdominal/thoracic surgery 


History of anemia, significant expected blood loss 
Undergoing major surgery 


e History of abnormal bleeding, anticoagulant use 
e Liver disease, malignancy, planned spinal anesthesia 


e History of kidney disease, cardiovascular risk calculation 


Predisposing medications (eg, diuretic, ACE inhibitor, ARB) 


ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; MACE = major adverse 


cardiovascular event. 


Vascular Trauma 


Extremity vascular trauma 


Clinical manifestations 


Hard signs 

e Observed pulsatile bleeding 

e Presence of bruit/thrill over injury 
e Expanding hematoma 

e Signs of distal ischemia 


Soft signs 

e History of hemorrhage 
e Diminished pulses 

e Bony injury 

e Neurologic abnormality 


Evaluation Otherwise 


If hard signs or hemodynamic instability 
e Surgical exploration 


e Injured extremity index 
e CT scan or conventional angiography 
e Duplex Doppler ultrasonography 


¢ Signs of distal ischemia(eg, absent pulses, cool extremities) 


Blunt Cardiac Injury 
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Hemodynamically unstable 


| 


Resuscitation and evaluation 
* eFAST 

* Chest x-ray 

+ ECG 

+/- stabilizing intervention 
(eg, chest tube) if indicated 


| 


Hemodynamic stability 
achieved/maintained? 


Blunt chest trauma 


Hemodynamically stable 


Y 


High-risk mechanism or 


Yes serious injury on examination 


Y 


Yes Yes Abnormal findings on 


evaluation, chest x-ray, ECG 


No No 
OR thoracotomy Additional tests Possible discharge 
(eg, CT chest) or observation 
eFAST = extended Focused Assessment with Sonography for Trauma; OR = operating room ©UWorld 


Blunt cardiac injury 


Pathophysiology e Rapid deceleration or direct blow to the precordium — shearing, compression, abrupt pressure change 


e Arrythmia ranging from asymptomatic (eg, PVCs) to fatal (eg, VFib) 


Acute coronary syndrome from coronary dissection or thrombosis 


Clinical n s ~ - 
Myocardial dysfunction ("myocardial contusion") 
spectrum - 
Ruptured valve, septum, or ventricular wall 
Cardiac tamponade 
Confirmatory ECG 
testing Echocardiogram 


PVCs = premature ventricular contractions; VFib = ventricular fibrillation. 


e Patients with findings concerning for BCI require 24-48 hours of continuous cardiac 


monitoring because most life-threatening arrythmias occur during that time. 


Blunt cardiac injury can lead to Obstructive Shock or Cardiogenic Shock 


Myocardial Contusion 


What is the likely diagnosis in a hemodynamically unstable patient that presents following a motor 
vehicle accident with an elevated PCWP that worsens after administration of IV fluids? 


Myocardial contusion 


An elevated PCWP at baseline should raise suspicion of myocardial contusion (hypovolemic shock 


would have a low PCWP); urgent echocardigram is required for further evaluation 


Cardiac contusion results in cardiac dysfunction with poor cardiac output 


Cardiac contusion: arrhythmia (palpitations), hypotension and tachycardia that do not respond to 
fluid resuscitation (hypotension and tachy in trauma pt due to hemorrhage, however contusion should 


be suspected if tachycardia persists despite fluid resuscitation) 


9 Might as well have mild increase in troponins 


CVS 
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Endocrine 


Pituitary 
HyperPituitarism 
SIADH 
HypoPituitarism 
Thyroid 
Hyperthyroidism 
Hypothyroidism 
Euthyroid Sick Syndrome 
Parathyroid Gland 
Hyperparathyroidism 
Adrenal Gland 
Adrenal Excess 
Conn Syndrome 
Cushing 
Adrenal Insufficiency 
Pancreas 
Diabetes 
Screening 
DKA 
Treatment 
Diabetic Nephropathy 
Metabolic Syndrome 
Hypoglycemia 
Endocrine Tumor 
viPoma 
Zollinger Ellison 
Neuroblastoma 
MEN 
Pheochromocytoma 
Endocrine Drugs 
Miscellaneous 
Milk Alkali Syndrome 
Hypoglycemia associated autonomic failure 
Endocrine Paeds 
Neonatal Thyrotoxicosis 
Congenital hypothyroidism 
Congenital Adrenal Hyperplasias 


Pituitary 


HyperPituitarism 
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Management of hyperprolactinemia in premenopausal women 


* Detailed clinical evaluation 
+ Rule out secondary causes (eg, pregnancy) 


| 


MRI of pituitary gland | 


| 
t 4 


Asymptomatic * Macroprolactinoma (210 mm) 
microprolactinoma + Risk or presence of neurologic symptoms 
(<10 mm) * Hypogonadism 


* Galactorrhea 


| | 


No treatment | Dopamine agonists 
s * Cabergoline 
* Bromocriptine 


| 


+ Persistent hyperprolactinemia 
* Persistent symptoms 

+ No decrease in tumor size 

+ Intolerance to medication 


| 


Consider surgical resection 


©UWorld 


e What is the preferred imaging modality for evaluation of pituitary tumors? 


MRI 
recommended for patients with elevated prolactin, mass-effect symptoms, very low testosterone 
levels, or disruptions in other pituitary hormones 


9 ¢ A prolactin level > 200 ng/mL is virtually diagnostic of prolactinoma. 


Clinical suspicion of acromegaly 


IGF-I level 
Normal Elevated 


Rules out Oral glucose suppression test 


acromegaly Pi x 
| Adequate GH Inadequate GH 


suppression suppression 


| 


MRI of brain 


/ N 


Pituitary mass Normal pituitary 


| | 


Surgical versus Evaluate for extrapituitary 


medical management cause of acromegaly 
(eg, ectopic GH- & GHRH- 
secreting tumors) 


GH = growth hormone; GHRH = growth hormone-releasing hormone; IGF-1 = insulin-like growth factor 1. 
@©uUWorld 


x As a general rule in endocrinology, imaging is performed after the biochemical diagnosis of a 
disorder is made. 
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Clinical features of acromegaly 


Local tumor effect | Headache, visual field defects, cranial nerve defects 


Gigantism, frontal bossing, malocclusion of jaw, macrognathia, arthritis, carpal tunnel syndrome, enlargement of 


Musculoskeletal 
hands/feet 


Skin Skin thickening, hyperhidrosis (odor), skin tags 


Cardiovascular Cardiomyopathy, hypertension, heart failure 


Respiratory Sleep apnea 


Gastrointestinal 


Colon polyps/cancer, diverticulosis 


Endocrine Galactorrhea, hypogonadism, diabetes mellitus, hypertriglyceridemia 


Additional features | Enlarged tongue, thyroid, salivary glands, liver, spleen, kidney, prostate 


SIADH 


Stimuli for secretion of antidiuretic hormone 


Osmotic e Serum osmolality > ~285 mOsm/kg H20 


e Nausea 

e Pain 

Physical or emotional stress 
Nonosmotic | e Hypotension 

Hypovolemia 

e Hypoxia 

e Hypoglycemia 


¢ Intranasal Desmopressin use for DI can cause Secondary SIADH. 


HypoPituitarism 


ADH-related causes of polyuria & polydipsia 


E Bii Central DI Nephrogenic DI 
t Water intake } ADH release from ADH resistance in 
pituitary kidney 


e Idiopathic pan 
* Antipsychotics e Chronic lithium use 
e Trauma H isma 
F i . ercalcemi 
Etiology | * Anxious, e Pituitary surgery i 
middle-age e Hereditary 
women e Ischemic (AVPR2 mutations) 
encephalopathy 


Sinica Low serum Na High serum Na Normal serum Na 
features 


Serum Na+ < 137 mEg/L with dilute urine favours primary polydipsia and 
excludes diabetes insipidus 


e Central DI usually has significant hypernatremia (>150 mEq/L) due to an impaired thirst mechanism. 
Patients with nephrogenic DI usually have an intact thirst mechanism and adequate water intake; they 
usually compensate for renal water loss and may have a normal sodium level. 
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Evaluation of suspected polyuria 


Complete 24-hour urine collection 


l | 


Urine output > 3L: Urine output < 3L 
Polyuria present Not true polyuria; work up causes of urinary frequency 


m] 


Dilute urine: Water diuresis Concentrated urine: Osmotic diuresis 
Primary polydipsia, diabetes Increased solute excretion 
insipidus (glucose, urea, saline) 


©uworld 


9 Low Urine osmolality and specific gravity (<1.006) = DI 
High Urine osmolality and specific gravity (>1.006) = DM 


Etiology 


Clinical presentation 


Clinical features of hypopituitarism 


Pituitary causes 

o Primary (eg, adenoma) or metastatic mass 

o Infiltration (eg, hemochromatosis, lymphocytic hypophysitis) 

o Hemorrhage (pituitary apoplexy) or infarction (Sheehan syndrome) 
Hypothalamic causes 

o Mass lesions 


o Radiation therapy 

o Infiltration (sarcoidosis) 

o Trauma to skull base 

o Infections (tuberculosis meningitis) 


. 


ACTH deficiency (secondary adrenal insufficiency) 
o Postural hypotension, tachycardia, fatigue, weight loss, hypoglycemia, eosinophilia 
Hypothyroidism (central) 


. 


o Fatigue, cold intolerance, constipation, dry skin, bradycardia, slowed deep tendon reflexes 


Gonadotropins 
o Women: Amenorrhea, infertility 
o Men: Infertility, loss of libido 


e What is the likely diagnosis in a patient that presents with constipation, cold intolerance, low libido, 


and hypoglycemia with eosinophilia on laboratory exam? 


Hypopituitarism 


patient is experiencing secondary hypothyroidism, secondary adrenal insufficiency, and 


hypogonadotropic hypogonadism 


Eosinophilia secondary to central adrenal insufficiency 


9 Remember: Aldosterone levels will be Normal 


Thyroid 


e What is the diagnostic test for thyroglossal duct cyst and why is it done?: 


e UIS to evaluate cyst and confirm location of thyroid, screen TSH; 
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e surgical excision 


o Need to make sure this is not the patients only functioning thyroid tissue and need to 
prevent postop hypothyroidism 


Hyperthyroidism 


Evaluation of hyperthyroidism Management of postpartum thyroiditis 
Measure TSH, free T3 & T4 
a Confirm diagnosis 
* 1 T4 and T3; | TSH 


Primary hyperthyroidism Secondary hyperthyroidism 


*TSH low 


* TSH high * 1 Thyroglobulin 
*Free T3 & T4 high + | RAIU 
* @TPO antibody; © TRAb 


+ Free T3 & T4 high 


Signs of Graves disease MRI of pituitary gland 
(goiter + ophthalmopathy)? 
Y 


Hyperthyroid phase 


+ 1 T4 and T3; | TSH ——> Beta blocker for symptom control 


Yes 


Radioactive iodine uptake (+ scan) 


ee ee, r + Breastfeeding or 
Hypothyroid phase attempting pregnancy? 


High Low > 
s * | T4 and T3; tf TSH * Hypothyroid symptoms? 


— wl Sa + t TSH > 6 months 
; thyroglobulin = ~ ~ 
Diffuse pattern Nodular pattern y 
| | High | Low Euthyroid phase * Wean off Levothyroxine (as tolerated) 
* Normal T4,T3, and TSH + Annual TSH measurement 


— 


RAIU = radioiodine uptake; TPO = thyroid peroxidase; TRAb = thyrotropin receptor antibody. ©UWorld 


—- Levothyroxine 


Hyperthyroid bone disease 


Excess thyroid hormone 


Evaluation of thyroid nodules 


| TSH level & thyroid US 
t Osteoclast activity 
Y Y * t Bone resorption 
+ $ Bone density 
Normal or Low TSH + t Fracture risk 
elevated TSH 
Y 
| Radioactive iodine ete | 
scintigraphy 
* $ Conversion 25-OH-vitamin D to 
Sonn [ei PTH secretion }——» | 1,25-OH-vitamin D 
Y | ieebeornion * ¢ Catabolism 1,25-OH-vitamin D 
Hypofunctional ("cold") or Hyperfunctional 
indeterminate nodule ("hot") nodule 
+ Hypercalciuria + 4 Gastrointestinal calcium absorption 
+ Net calcium wasting + 4 Renal calcium reabsorption 
Y PTH = parathyroid hormone. 
Consider FNA based Treat 
on size & US findings hyperthyroidism 
FNA = fine-needle aspiration; US = ultrasonography. ©uworid 
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Antithyroid drugs 


Mild hyperthyroidism 


Older age with limited 
life expectancy 


Preparation for 
radioactive iodine or 
thyroidectomy 


Choice of treatment in Graves 
hyperthyroidism 


Radioactive iodine Thyroidectomy 


e Moderate to severe Very large goiter 
hyperthyroidism ; 
with/without mild — of thyroid 
ophthalmopathy cance! 

Coexisting primary 


Patient preference in hyperparathyroidism 


mild hyperthyroidism 
Pregnant patients who 


Pregnancy (PTU in 1st cannot tolerate 


trimester) 


PTU = propylthiouracil. 


©UWorld 


e Radioactive iodine 


thionamides 


Severe 
ophthalmopathy 


Retrostemal goiter 
with obstructive 
symptoms 


contraindicated in patients with severe ophthalmopathy (due to increased thyroid-stimulating 
immunoglobulin titers); glucocorticoids and antithyroid drugs may be given initially to minimize side 


effects of RAI in patients with 


mild ophthalmopathy 


¢ What is a common complication of radioactive iodine when treating Graves disease? 


Permanent hypothyroidism 


the dose needed for treatment, as well the diffuse uptake of iodine in Graves disease, results in 
permanent hypothyroidism in >90% of patients 


In contrast, when RAI is used to treat toxic nodular goiter and toxic adenoma, the radioisotope is taken 
up only by the autonomous thyroid tissue, and the function of the remaining normal tissue is usually 
adequate to prevent permanent hypothyroidism. 


Clinical features of thyroid storm 
Baan e Thyroid or nonthyroidal surgery 
Precipitating f ji $ eee 
e Acute illness (eg, trauma, infection), childbirth 
factors eee omy 
e Acute iodine load (eg, iodine contrast) 
e High fever 
e Tachycardia, hypertension, congestive heart failure, cardiac arrhythmias (eg, atrial 
Clinical fibrillation) 
presentation e Agitation, delirium, seizure, coma 
e Goiter, lid lag, tremor 
e Nausea, vomiting, diarrhea, jaundice 
Thyrotoxicosis with normal or + RAIU Thyrotoxicosis with | RAIU 


e Graves disease 


e Toxic nodule 


e Toxic multinodular goiter 


Painless (silent) thyroiditis 

Subacute (de Quervain) thyroiditis 
Amiodarone-induced thyroiditis 

Excessive dose (or surreptitious intake) of levothyroxine 
Struma ovarii 


lodine-induced 


Extensive thyroid cancer metastasis 


RAIU = radioactive iodine uptake. 


Painless thyroiditis is associated with thyroid peroxidase autoantibodies and is considered a variant of chronic 


Endocrine 


lymphocytic (Hashimoto) thyroiditis. 
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Clinical manifestations of Graves disease 


General Heat intolerance, weight loss, sweating 
Eyes Lid lag, proptosis, diplopia 
Skin Hair loss, infiltrative dermopathy (pretibial myxedema) 


Cardiovascular | Tachycardia, hypertension, atrial fibrillation 


Nails Onycholysis, clubbing (acropachy) 


Endocrine Hyperglycemia, hypercalcemia, bone loss, menstrual irregularities 


Gastrointestinal | Diarrhea 


Neurology Tremors, hyperreflexia, proximal muscle weakness 


e What is the likely diagnosis in a patient that develops post-operative high 
fever, tachycardia, hypertension, and lid lag with no muscle rigidity? Serum creatinine kinase is slightly 
elevated. 


Thyroid storm 


typically triggered by a specific event in patients with undiagnosed or inadequately treated 
hyperthyroidism (e.g. surgery, trauma, infection, CT scan with contrast due to acute iodine load) 


9 Also on the differential is pheochromocytoma, but will have no fever; 
episodes of pheochromocytoma can be precipitated by medications, especially anesthetic 
agents, and surgical procedures 


9 Also malignant hyperthermia -- look for similar symptoms but with elevated 
CK, hyperkalemia, and muscle rigidity 


Hypothyroidism 


Thyroiditis 


Clinical features Diagnostic testing 


Chronic autoimmune thyroiditis | + Predominant hypothyroid features Positive TPO antibody 
(Hashimoto thyroiditis) + Diffuse goiter 


Variable radioiodine uptake 


« Variant of chronic autoimmune thyroiditis + Positive TPO antibody 
Painless thyroiditis « Mild, brief hyperthyroid phase + Low radioiodine uptake 
(silent thyroiditis) + Small, nontender goiter 


+ Spontaneous recovery 


Elevated ESR & CRP 
Low radioiodine uptake 


« Likely postviral inflammatory process 
+ Prominent fever & hyperthyroid symptoms 
+ Painful/tender goiter 


Subacute thyroiditis 
(de Quervain thyroiditis) 


Painless thyroiditis is often a self-limited hyperthyroid phase of Hashimoto 
thyroiditis (hence the anti- TPO AB) 
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What is the likely diagnosis in a patient with a long history of Hashimoto thyroiditis that 
develops a rapidly enlarging, firm goiter with dysphagia, hoarseness, and fever? 


Thyroid lymphoma 


may also have facial plethora and cyanosis when raising the arms above the head due to 
compression of the subclavian vein and IJV between the clavicle and thyroid (Pemberton 
sign) 


e What pregnancy complication is associated with subclinical hypothyroidism? 


Miscarriage 
due to high titers of anti-thyroid peroxidase antibodies; increased risk in both euthyroid and 


hypothyroid women 


e Subclinical hypothyroidism refers to a normal T4 level with mild elevation in TSH -- the elevated TSH 
is able to keep thyroid hormones at a normal level, hence subclinical ie no symptoms of hypothyroidism. 
Treat with levothyroxine, even if they do not have symptoms. 


Euthyroid Sick Syndrome 


Euthyroid sick syndrome 


Early/mild | Prolonged/severe 
T3 J Y 
T4 Normal 1 
TSH Normal 1 
Reverse T3 ii t 


¢ Low T3 is thought to be the result of decreased peripheral conversion of T4 to T3. 
ESS represents a mild, transient central hypothyroid state that functions to minimize maladaptive 
catabolism in severe illness. 
¢ Factors that suppress conversion of T4 to T3 include: 
e Caloric deprivation 


e Increased glucocorticoid and inflammatory cytokine (eg, tumor necrosis factor, interferon alpha) 
levels 


e Elevated free fatty acid levels 


Parathyroid Gland 


9 Treatment of chronic hypoparathyroidism is with calcium and vitamin D, but calcium and 
phosphorus levels must be closely monitored. A calcium-phosphorus product (serum 
calcium x serum phosphorus) >55 increases the risk of soft tissue calcification. 


Calcification in the basal ganglia can cause extrapyramidal manifestations. 
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Hyperparathyroidism 
e What tests help localize the involved gland in hyperparathyroidism? 


UIS and nuclear imaging (99-m technetium sestamibi scan below) are most used 


Primary hyperparathyroidism 


Parathyroid adenoma (most common), hyperplasia, 


Etiology carcinoma 
e Increased risk in MEN types 1 & 2A 
« Asymptomatic (most common) 
e Mild, nonspecifi t , fati 7 tipati 
Symptome ; paci ic symptoms (eg, fai igue constipat ion) s 
e Abdominal pain, renal stones, bone pain, neuropsychiatric 
symptoms 
e Hypercalcemia 
cea Be ted or i iatel I PTH 
e Elevated or inappropriately normal 
findings ADAN y 


Elevated 24-hour urinary calcium excretion 


Age <50 
Symptomatic hypercalcemia 

Indications for Complications: Osteoporosis (T-score <-2.5, fragility 
parathyroidectomy fracture), nephrolithiasis/calcinosis, CKD (GFR <60 mL/min) 
Elevated risk of complications: Calcium >1 mg/dL above 
normal, urinary calcium excretion >400 mg/day 


CKD = chronic kidney disease; GFR = glomerular filtration rate; MEN = multiple 
endocrine neoplasia; PTH = parathyroid hormone. 


e What is the likely diagnosis in a patient with an elevated serum PTH/Ca2+ and normal urine Ca2+/Cr 
clearance ratio (> 0.02)? 


Primary hyperparathyroidism 


differentiated from familial hypocalciuric hypercalcemia by increased urine Ca2+ excretion (> 


0.02) 


¢ Newborn boy presents three days after delivery with tachypnea, tachycardia, spasms, seizures. Labs 
show | PTH, | Ca++. The remainder of exam shows no abnormalities. Most likely cause? 


Maternal familial hypocalciuric hypercalcemia 

e Asymptomatic so may go undiagnosed 

e Maternal hyperCa++ causes hyperCa++ in fetus — suppression of parathyroid glands 

e After delivery, fetus presents with hypoparathyroidism and hypocalcemia 

e Ddx: DiGeorge — will have CATCH features as well 
e In patients with long-standing CKD, especially those with end-stage renal disease (ESRD), chronic 
parathyroid stimulation can lead to parathyroid hyperplasia. This is associated with autonomous 
PTH secretion (ie, not suppressed by rising calcium levels) due to downregulation of calcium-sensing 


receptor and vitamin D receptor in the parathyroid glands. The net effect, termed tertiary 
hyperparathyroidism, is characterized by: 


e Extremely high serum PTH levels 
e Hypercalcemia due to mobilization from bone 


e Hyperphosphatemia due to renal phosphate retention 


Adrenal Gland 


Endocrine 
https://t.me/usmleinnercircle 223 


Adrenal Excess 


Functional adrenal masses 


Central obesity, moon facies, enlarged 
Cortisol-producing dorsocervical fat pad Elevated cortisol (urine, salivary) 
adenoma Hypertension Decreased ACTH & DHEAS 
(most common) Proximal muscle weakness No suppression by dexamethasone 


Hyperglycemia, hypokalemia 


Aldosterone-producing Hypertension Elevated plasma aldosterone-to-plasma renin 
adenoma Hypokalemia (muscle cramps, weakness) activity ratio 


Elevated urine metanephrines & 
catecholamines 
Elevated plasma metanephrines 


Paroxysmal tachycardia, headache, tremor 


Pheochromocytoma 
Hypertension 


Bilateral adrenal hyperplasia (~60%) or unilateral adenoma 
Difficult-to-control hypertension 

Hypokalemia & metabolic alkalosis* 

No extravascular volume overload (aldosterone escape) 


Clinical features 


Elevated plasma aldosterone & low plasma renin (ratio >20) 
Diagnosis Absence of aldosterone suppression with oral saline load 
CT scan of adrenal glands to determine bilateral hyperplasia vs adenoma 


Bilateral adrenal hyperplasia: MRA (eg, spironolactone) 


Treatment 
ieee Unilateral adenoma: surgical resection preferred 


*In some patients, the characteristic electrolyte abnormalities are apparent only after a thiazide 


is initiated for blood pressure management. 
MRA = mineralocorticoid receptor antagonist. 


Evaluation of suspected hyperaldosteronism 


Hypertension & hypokalemia 
Measure plasma renin activity & 
plasma aldosterone concentration 


tPRA, TPAC, PRA, f PAC, PRA, }PAC 
PAC/PRA ratio ~10 PAC/PRA ratio 220 


AND 
PAC 215 ng/dl 


Secondary hyperaldosteronism Primary Other causes of hypertension & 
hypokalemia 


+ Congenital adrenal hyperplasia 


+ Diuretic use hyperaldosteronism 
+ Cirrhosis or congestive heart 
failure 


+ Glucocorticoid resistance 

+ Exogenous mineralocorticoid 

+ Cushing's syndrome 

+ Altered aldosterone metabolism 


Renovascular hypertension 
Renin-secreting tumor 
Malignant hypertension 
Coarctation of aorta 


Adrenal computed 
tomography to 
determine etiology 
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9 What is the likely diagnosis in a young patient with hypertension that develops 
severe weakness and muscle cramps after beginning a low-dose thiazide diuretic? 


Primary hyperaldosteronism 


patients with mild primary hyperaldosteronism are prone to developing diuretic-induced 
hypokalemia; other findings include metabolic alkalosis and mild hypernatremia 


Hypertension & hypokalemia 
Plasma aldosterone/renin ratio 
Evaluate for Adrenal 
other causes suppression tests 
Negative [ Positive Jo» Adrenal imaging 
Evaluate for Normal CT or age >40 Discrete unilateral 
other causes with abnormal CT adenoma, age <40 


Adrenal venous Consider surgery 


sampling 


Unilateral adenoma Bilateral adrenal 
or hyperplasia hyperplasia 


Consider surgery Medical therapy 
OuWerld 


Adrenal suppression testing usually involves salt loading and documenting inability to suppress serum aldosterone. 


e Adrenal vein sampling: aldosterone:renin ratio be 4x tt in unilateral adenoma on side of the tumor 


No difference between two sides in patients with bilateral 


Cushing 


Features of Cushing syndrome 


Central obesity 
Skin atrophy & wide, purplish striae 


G Proximal muscle weakness 
Clinical 


manifestations 


Hypertension 

Glucose intolerance 

Skin hyperpigmentation (if due to ACTH excess 
Depression, anxiety 


e 24-hour urinary cortisol excretion 
Diagnosis e Late-night salivary cortisol assay 
e Low-dose dexamethasone suppression test 


vs Morning cortisol levels check in Adrenal insufficiency 
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Hyperandrogenism (e.g Hirsutism) can be seen in Cushing syndrome due to ACTH-induced 
adrenal androgen production or co-secretion of cortisol and testosterone by an adrenal 
tumor. 


Adrenal Insufficiency 


e What is the likely diagnosis in a patient with tuberculosis who presents 
with hyponatremia, hyperkalemia, and eosinophilia? 


Primary adrenal insufficiency 


Most common cause world-wide is TB 


Primary adrenal insufficiency 


e Autoimmune adrenalitis (most common) 
Etiology |e Infection (eg, tuberculosis) 
e Metastatic infiltration 


e Fatigue, weakness, anorexia/weight loss 

e Nausea, vomiting, abdominal pain 

e Salt craving, postural hypotension 

e Hyperpigmentation 

e Acute adrenal crisis: confusion, hypotension/shock 


Clinical 
features 


Laboratory | e Hyponatremia, hyperkalemia, eosinophilia 
findings |e Low morning cortisol, high ACTH 


e Glucocorticoids (eg, hydrocortisone, prednisone) 


Treatment 
e Mineralocorticoids (eg, fludrocortisone) 


ACTH = adrenocorticotropic hormone. 


¢ Peripheral eosinophilia, nonspecific finding sometimes seen with adrenal insufficiency, as cortisol 
normally facilitates eosinophil migration from the bloodstream into the tissues. 


9 Primary adrenal insufficiency is associated with increased levels of ADH. 
in response to volume depletion and increased corticotropin-releasing hormone; leads 
to dilutional hyponatremia 


9 In women with AI, features of hypogonadism (eg, loss of libido, decreased pubic hair) can be 
seen due to decreased adrenal androgen production; however, men with Al do not develop 
these findings as androgens are primarily produced in the testes. 


¢ What anaesthetic is associated with adrenal insufficiency, especially in elderly and critically ill 
patients? 


Etomidate 


due to inhibition of 11B-hydroxylase 
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Symptoms &/or signs 
of adrenal insufficiency 


250 pg cosyntropin stimulation 
test with cortisol & ACTH levels 


Indeterminate + Basal cortisol low, - Basal cortisol low, Normal response 
ACTH high ACTH low (cortisol level 
| + Minimal cortisol + Minimal or suboptimal >20 g/dL 
response to cortisol response to 30-60 min after 
cosyntropin cosyntropin cosyntropin) 
Further testing to Primary adrenal Secondary or tertiary | | Unlikely to be adrenal 
assess pituitary insufficiency adrenal insufficiency insufficiency; 
function investigate other 
causes 
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e What is the most specific test of adrenal function? 
Cosyntropin test (ACTH stimulation test) 
Cosyntropin is synthetic ACTH analogue 


e Because the ACTH assay can take several days, an ACTH stimulation test (cosyntropin test) is usually 
performed concurrently to rapidly confirm the diagnosis. 


e Infusion of a 250-ug bolus of cosyntropin normally triggers a rapid increase in serum cortisol. 
e In contrast, patients with PAI will not have a significant rise. 


e In addition, most patients with central adrenal insufficiency have a blunted (minimal or suboptimal) 
response due to adrenal atrophy from chronically low ACTH. 


e If results are indeterminate, further pituitary function testing can be considered. 


Acute adrenal insufficiency (adrenal crisis) 


Adrenal hemorrhage or infarction 
Etiology Illness/injury/surgery in patient with chronic Al 
Pituitary apoplexy 


Hypotension & shock 


Clinical features Nausea, vomiting, abdominal pain 
Fever, generalized weakness 


Hydrocortisone or dexamethasone 


Treatment ae ; 
Rapid intravenous volume repletion 


Al = adrenal insufficiency. 


In patients with underlying chronic adrenal insufficiency, acute stressors (eg, procedure, illness, 
trauma) can trigger adrenal crisis, which presents with hypoglycemia and severe 
hypotension often refractory to initial volume resuscitation. 


Pancreas 
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Diabetes 


e Glucosuria is not sufficient to establish diagnosis of DM 


Clinical features of diabetic autonomic neuropathy 


e Tachycardia, impaired exercise tolerance 
Cardiovascular | e Postural hypotension with loss of diurnal blood 
pressure variation 


e Dry skin, pruritus, callus formation 
Peripheral e Foot ulcers & poor wound healing 


e Charcot arthropathy (increased fracture risk 
with resultant secondary ulceration) 


nerves 


e Gastroparesis with delayed gastric emptying 

e Esophageal dysmotility with possible dyspepsia 

e Intestinal involvement with possible diarrhea, 
constipation, or fecal incontinence 


e Erectile dysfunction & retrograde ejaculation in 
men, decreased libido & dyspareunia in women 
e Decreased ability to sense full bladder leading 
Genitourinary to incomplete emptying & decreased urination 
e Eventual recurrent urinary tract infections &/or 
overflow incontinence (eg, dribbling, poor 
urinary stream) 


e What is the likely diagnosis in an insulin-dependent diabetic patient 
with anorexia, nausea/vomiting, early satiety, and post-prandial hypoglycemia without heartburn or 
epigastric pain? 


Gastrointestinal 


Diabetic gastroparesis 


hypoglycemic episodes due to insulin administration prior to meals followed by impaired gastric 
emptying and delayed absorption 


e Monofilament testing is useful for determing the 
presence of peripheral neuropathy. 


Monofilament test 


Tests pressure sensation with a 10g monofilament. 
Patients with neuropathy have a higher pressure 
threshold and loss of monofilament 

sensation, which are associated with increased 
risk of foot ulceration 


-Checked annually 


9 Insulin resistance is a fundamental response to injury/stress and is a well-known 
phenomenon in the post-op and post-trauma patient. 


Key idea: If a young patient develops diabetes, do NOT assume they have type 1 diabetes 
because a lot of children (especially now with high rates of obesity) are at risk for developing 
type 2 diabetes 


Screening 
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e What test should be used to screen for diabetes mellitus in patients with polycystic ovarian 


syndrome? 


Endocrine 


Glycemic control 


Retinopathy 


Cardiovascular 
risk reduction 


Indications for testing [24125] 


The indications listed below are consistent with the 2023 ADA guidelines. The 2021 
USPSTF guideline recommends screening in adults aged 35-70 years with overweight or 


obesity. L- [261[241[25] 


e >35 years of age 
e History of prediabetes or gestational diabetes 
e Patients < 35 years of age with both [J 
o Overweight or obesity L- 
o AND 2 1 additional risk factor for T2DM 
e Presence of risk-enhancing comorbidities, including: 
o HIV infection 
o Cystic fibrosis 
o Post organ transplantation 
e Consider in women who are planning pregnancy with any risk factor for T2DM (e.g., 
overweight or obesity). 
e See “Gestational diabetes” for testing indications during pregnancy. 


If results are normal, repeat testing in asymptomatic patients at least every three 
© years. Patients with prediabetes should be tested at least annually to detect 


progression to diabetes. [25] 


Screening tests for diabetes mellitus 


Preferred test in nonfasting state 
26.5% = Diabetes mellitus 

5.7-6.4% = Increased risk for diabetes 
<5.7% = Normal 


No caloric intake for >8 hours 
Fasting blood 2126 mg/dL = Diabetes mellitus 
glucose 100-125 mg/dL = Increased risk for diabetes 
<100 mg/dL = Normal 


2200 mg/dL with symptoms of hyperglycemia = Diabetes 


Random glucose mellitus 
levels 140-199 mg/dL. = Increased risk for diabetes 


<140 mg/dL = Normal 


Most sensitive test 

75 g glucose load with glucose testing for 2 hours 
2200 mg/dL = Diabetes mellitus 

140-199 mg/dL= Increased risk for diabetes 

<140 mg/dL = Normal 


Oral glucose 
tolerance test 


Health maintenance in diabetes mellitus 


Check A1c every 3-6 months 

Goal A1c: 

o <7% (younger, otherwise healthy) 

o <8% (older, limited life expectancy, comorbidities) 


Annual random urine albumin/creatinine ratio* 
o Normal value: <30 mg/g 
Periodic serum creatinine level 


Nephropathy 


screening 


Dilated minati 1-2 : 
en ilated eye examination every years 


Neuropathy Visual inspection at each visit 


screening Annual comprehensive foot examination 


Annual lipid & BP screening 
Aspirin and statin (depending on other risk factors) 


*Begin at time of diagnosis for type 2 diabetes mellitus & 5 years after diagnosis for type 1. 
BP = blood pressure. 
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Oral glucose tolerance test : more sensitive than fasting glucose and HbA1c in patients with PCOS 


DKA 


Patient characteristics 


Diabetic ketoacidosis 


Young age 
Brittle type 1 diabetes mellitus 
May be initial manifestation of diabetes 


Clinical symptoms 


Acute to subacute onset 
o Initial: polydipsia/polyuria, blurred vision, weight loss 
o Later: altered mentation, hyperventilation, abdominal pain 


Diagnosis 


Treatment 


t Glucose (typically 300-800 mg/dL) 
Metabolic acidosis (bicarbonate <18 mEq/L) 
+ Anion gap 

Positive serum ketones 


High-flow IV fluids (normal saline) 
IV insulin 
Follow & replace potassium 


IV = intravenous. 


Management of diabetic ketoacidosis 


Insulin 


Potassium 


e Initial: give isotonic intravenous fluids 
e Subsequent: 
Fluids o Continue isotonic fluids if serum Na* <135 mEq/L 
o Switch to half normal saline if serum Na* 2135 mEq/L 
o Add dextrose when serum glucose <200 mg/dL 


Reduce insulin infusion rate when serum glucose <200 mg/dL 
Hold insulin infusion if serum K* <3.3 mEq/L 
Switch to subcutaneous insulin on DKA resolution* 


Give replacement when serum K* <5.3 mEq/L** 


Bicarbonate 


In contrast to diabetic ketoacidosis (DKA), which typically develops rapidly over hours, HHS 


Consider replacement for severe DKA with blood pH $6.9 


*Normalization of anion gap & patient able to eat. 


**Due to total body potassium depletion and risk of insulin-induced hypokalemia. 
DKA = diabetic ketoacidosis. 


develops over a few days to weeks. 


¢ Would you use nitroprusside or direct assay of beta-hydroxybutyrate to monitor resolution of DKA 
Direct assay of beta-hydroxybutyrate (nitroprusside picks up acetoacetate and acetone only) 


Urine dipstick doesn't pick up beta-hydroxybutyrate; can be used if urine ketones are negative but 


still suspicion for DKA 


e What else can be used to monitor resolution of DKA? 


Serum anion gap 


e What is the most important initial step in management of a patient with hyperosmolar hyperglycemia 


state? 


Fluid replacement with normal saline 


may switch to 0.45% saline after a few hours if corrected Na+ levels are high; IV insulin +/- K+ are 


important as well, but not as important initially 
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Treatment 


Progressive therapeutic intensification 
in type 2 diabetes mellitus 


Metformin 
(preferred initial therapy) 


| 


Metformin + oral antidiabetic agents, 
GLP-1 analogue, or basal insulin 


| 


Basal-bolus insulin therapy 
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e What type of insulin therapy is indicated in type 2 diabetic patients with persistently elevated A1C 


levels despite oral antidiabetic regimen ( i.e. failed dual therapy )? 
Basal supported oral therapy (long-acting insulin i.e. glargine (Lantus) before bed time 
combined with oral antidiabetic drug) 
¢ What is the next step in management for a diabetic patient taking metformin and nightly insulin glargine 
that presents with an elevated hemoglobin A1c despite normal fasting glucose levels? 
Add rapid-acting mealtime insulin 


this patient likely has postprandial hyperglycemia — pt. with elevated HbA1c despite good 
control of fasting glucose may have post-prandial hyperglycemia. A combined regimen of long- 
acting basal insulin (glargine) to control baseline fasting glucose and rapid-acting mealtime 
insulin (aspart) to control postprandial glucose excursions may be needed to provide optimal 
control 


e The indications for insulin therapy in diabetes is a newly diagnosed patient with an A1C >8.5% or 
symptomatic diabetes, pregestational and gestational diabetes, and end-stage renal failure. 


Also, if patient has insufficient glycemic control (target Alc not reached) over a 3-month period 
with metform + other antidiabetic drug --> initial basal insulin 


9 Oral antidiabetic drugs are contraindicated in renal failure. 
Should also be avoided in patients undergoing surgery or with severe illness. 


What should be used instead? Insulin therapy 


. Recommended add-on therapy (ie, in addition to metformin, which remains the first-line agent for type 
2 diabetes mellitus) for patients with established cardiovascular disease, includes the following: 


e SGLT-2 inhibitors (eg, canagliflozin, empagliflozin) cause increased urinary glucose excretion. These 
agents induce weight loss (due to urinary glucose loss) and decrease the risk for atherosclerotic 
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cardiovascular disease- and heart failure-related mortalities. They also slow progression of 
albuminuria in diabetic nephropathy. 


e Glucagon-like peptide-1 (GLP-1) receptor agonists (eg, semaglutide, liraglutide) regulate glucose 


by slowing gastric emptying, suppressing glucagon secretion, and increasing glucose-dependent 
insulin release, making them less likely to cause hypoglycemia. Similar to SGLT-2 inhibitors, GLP-1 
agonists induce weight loss and reduce mortality associated with atherosclerotic cardiovascular 


disease. 


Type 2 diabetes and comorbid cardiovascular disease 


Lifestyle 


Cardioprotective antidiabetic agents 


e Smoking cessation, regular exercise 
Reduced saturated fat, refined sugar intake 


GLP-1 receptor agonists (eg, liraglutide) 
SGLT-2 inhibitors (eg, empagliflozin) 


Lipid/antiplatelet therapy 


Statins 
Low-dose aspirin 


Blood pressure control 


Goal BP <130-140/80-90 mm Hg 
ACE inhibitor/ARB preferred 


ACE = angiotensin converting enzyme; ARB = angiotensin receptor blocker; BP = blood pressure; GLP-1 = glucagon-like peptide-1; SGLT-2 
= sodium-glucose cotransporter-2. 


SGLT-2 inhibitors* 


Mechanism of action 


Increased urinary glucose excretion (block proximal tubule glucose reabsorption) 


Possible benefits 


Reduced progression of nephropathy & albuminuria 
Reduced cardiovascular morbidity & mortality 
Reduced hospitalizations for heart failure 

Weight loss 


Adverse effects 


e Euglycemic ketoacidosis 
e Increased risk of genitourinary infections 


Contraindications 


Type 1 DM 
History of DKA 
Impaired renal function (eGFR <30-45 mL/min/1.73 m?) 


*For example, canagliflozin & empagliflozin. 
DKA = diabetic ketoacidosis; DM = diabetes mellitus; eGFR = estimated glomerular filtration rate; SGLT-2 = 
sodium-glucose cotransporter 2. 


Morning glucose is dependant on how much long acting insulin you gave at night. 


e Giving a basal-bolus regimen involves giving basal insulin 1-2 times daily + a bolus injection 30-45 


minutes before meals 


Bolus injection needs to be adjusted to preprandial blood glucose measurements 


9 1 unit of insulin lowers the blood glucose by 30-40 mg/dL. 
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Problems: early-morning hyperglycemia 

« Dawn phenomenon 
A common problem (especially in young type 1 diabetic patients) 
Definition: early-morning hyperglycemia occurs because of the physiological increase of growth hormone levels 
in the early morning hours, which stimulates hepatic gluconeogenesis. The subsequent increase in insulin demand 
cannot be met in diabetic insulin-dependent patients, resulting in elevated blood glucose levels in the morning. 
Treatment: measurement of nocturnal blood glucose levels before initiating insulin therapy. The long-acting 
insulin dose may be given later (around 11 p.m.) or increased under careful glycemic control. Treatment with an 
insulin pump may be considered in children. 

+ Somogyi effect 
Rare 
Definition: early-morning hyperglycemia because of a counterregulatory secretion of hormones that is 
triggered by nocturnal hypoglycemia secondary to an evening insulin injection 
Treatment: reduction of the evening dose of the long-acting insulin 


e What drug should be discontinued in an acutely ill patient with sepsis and acute renal failure taking low- 
dose aspirin, atorvastatin, metformin, and sitagliptin? 


Metformin : Contraindicated in CHF, CKD, and liver disease (risk of lactic acidosis) 
due to less metformin excretion; not recommended with creatinine >1.4 
Nephrotoxins, such as NSAIDs and metformin, should NOT be given to patients with acute renal 


failure or sepsis; low-dose aspirin has not been shown to precipitate or worsen renal failure 


e How should patients with TLDM manage their insulin when exercising? 


Exercise increases insulin sensitivity 


e Decrease insulin dosage by 1-2 units per 20-30 minutes of physical activity 


Monitor glucose before, during, after exercise 


e Eat slowly absorbed carbs after exercise to prevent delayed hypoglycemia 


Diabetic Nephropathy 


Diabetic kidney disease 


Persistent albuminuria (>3 months apart) 
Clinical findings e Initial hyperfiltration followed by progressive decline in GFR 
e Hypertension usually present 


e Screen at the time of diagnosis in type 2 DM 
e Screen 5 years after the diagnosis in type 1 DM 

Evaluation e Serum creatinine 
e Urine spot albumin to creatinine ratio (or 24-hour urine protein) 
e Urinalysis/urine microscopy (to exclude other causes) 


e Intensive glycemic control 
o Target hemoglobin A1c <7% (for most patients) 
o SGLT2 inhibitor preferred; GLP-1 agonist 
e Blood pressure control 
Management/prevention o Target blood pressure <130/80 mm Hg 
o ACE inhibitor preferred (or angiotensin Il receptor blocker) 
e General cardiovascular risk management 
o Smoking cessation 
o Lipid management 


DM = diabetes mellitus; GFR = glomerular filtration rate; GLP-1 = glucagon-like peptide-1; SGLT2 = sodium-glucose cotransporter-2. 


Random urine albumin-to-creatinine ratio testing is the most sensitive test to detect early 
elevations in aloumin excretion. Perform annually. 


e What is the most beneficial therapy for reducing the progression of diabetic nephropathy? 


Strict blood pressure control 
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Intensive glycemic control (HbA1c < 7) is important, but intensive BP control is the primary 
intervention proven to slow the decline in GFR 


9 A patient's diabetes is considered well controlled if the HbA1c is < 7.0 % 


e Tight glycemic control in patients with diabetes decreases the risk of micro-vascular complications 
such as retinopathy and nephropathy. 


Has uncertain effect on macrovascular complications (MI, stroke) and all-cause mortality. 


ACCORD trial showed that very intensive glycemic targets (ie, Alc between 6.0% and 6.5%) 
appear to increase risk of all-cause and cardiac mortality. 


Effect of intensive glycemic control in type 2 diabetes 


Macrovascular complications 
S i No change (short-term) 
(eg, acute myocardial infarction, stroke) 


Microvascular complications 


a Improve 
(eg, nephropathy, retinopathy) 


Mortality No change or increased 


Metabolic Syndrome 

Metabolic syndrome is diagnosed when at least 3 of the 5 following criteria are met: 

1. Abdominal obesity (waist circumference > 40 inches in males, > 35 inches in females) 
2. Fasting glucose (> 100-110 mg/dL) 

3. Blood pressure (> 130/80 mmHg) 

A. Triglycerides (> 150 mg/dL) 

5. HDL cholesterol (< 40 mg/dL in men, < 50 mg/dL in women) 


A major pathogenic factor underlying metabolic syndrome is insulin resistance. 


Hypoglycemia 

Hypoglycemia in patients without diabetes mellitus 
e Drugs: quinolones, quinine, beta blockers 
e Alcohol (usually with prolonged starvation) 
e Sepsis/critical illness 
e Adrenal insufficiency 
e insulinoma 
e Surreptitious insulin, sulfonylurea, or meglitinide use 
e Depleted glycogen stores (anorexia nervosa) 
e Severe hepatic failure 
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Hypoglycemia in insulin therapy 


Long-standing type 1 diabetes 


Risk factors 
Pancreatogenic diabetes 


Mild to moderate (neurogenic symptoms): anxiety, tremor, palpitations, sweating 
Severe (neuroglycopenic symptoms): confusion, seizure, loss of consciousness 


Manifestations 


Query patients regarding hypoglycemic symptoms 
Management Individualized glycemic targets 
strategies Flexible insulin dosing regimen 
Emergency glucagon kits 


e It can occur in those with sepsis or other critical illnesses due to increased use of glucose in the 
tissues, which is promoted by inflammatory cytokines. 


Sepsis may also lead to suppression of gluconeogenesis in the liver. 


Endocrine Tumor 


¢ Post-operative adjuvant therapies for papillary thyroid carcinoma may include radioiodine 
ablation and/or suppressive doses of thyroid hormone. 


thyroid hormone suppresses TSH, which can stimulate growth of occult residual or metastatic disease; 
adjuvant therapy is usually for patients with increased risk of recurrence 


Serum thyroglobulin measurements are used as a tumor marker once the normally 
functioning thyroid tissue is removed. 


e Medullary thyroid cancer arises from the calcitonin-secreting parafollicular C cells. 


Serum calcitonin levels correlate with the risk of metastasis and recurrence, and are measured 
serially following surgery. 


viPoma 


Clinical features of VIPoma 


e Watery diarrhea 
Clinical e Hypo- or achlorhydria due to | gastric acid secretion 
presentation e Associated flushing, lethargy, nausea, vomiting, 
muscle weakness/cramps 


Hypokalemia (fintestinal potassium secretion) 
Hypercalcemia (increased bone resorption) 
Hyperglycemia due to increased glycogenolysis 
Stool studies show secretory diarrhea with t? sodium 
& osmolal gap <50 mOsm/kg 


Laboratory 
findings 


e Watery diarrhea with VIP level >75 pg/mL 
Diagnosis Abdominal CT or MRI to localize tumor in pancreas 
(usually in pancreatic tail) 


watery diarrhea (can be tea coloured and odourless), 


e Facial flushing present in 20% 


Treatment: 
1. IV volume repletion, 


2. octreotide to decrease diarrhea, 


Endocrine 
https://t.me/usmleinnercircle 235 


3. and possible hepatic resection in patients with metastasis to the liver 


Carcinoid syndrome can cause flushing, diarrhea, and bronchospasm, but occurs in the small 
intestine (not the pancreas) 


Zollinger Ellison 


Zollinger-Ellison syndrome 


e Age 20-50 
e 80% Sporadic/20% MEN1 


Epidemiology 


e Multiple & refractory peptic ulcers 
Clinical features | e Ulcers distal to duodenum 
e Chronic diarrhea 


Diagnosis e Markedly elevated serum gastrin (>1,000 pg/mL) in the presence of normal gastric acid (pH <4) 


e Endoscopy 


Work 
HL e CT scan/MRI & somatostatin receptor scintigraphy for tumor localization 


MEN1 = multiple endocrine neoplasia type 1. 


¢ Why can Zollinger-Ellison Syndrome present with diarrhea and steatorrhea? 


Increased gastric acid secretion decreases the pH of intestinal contents, inactivating 
pancreatic enzymes 


Interferes with emulsfication of fat by bile acids and damages epithelial cells and villi --> 


malabsorption 
Suspected gastrinoma 
Endoscopy shows multiple 
stomach ulcers & thickened 
gastric folds 
<110 >1000 
No pg/mL | Check serum gastrin level off | P9/™L| Check gastric pH off 
gastrinoma PPI therapy for 1 week PPI therapy for 1 week 
110-1000 pg/mL pH <4 pH >4 
Negative sonmi Positive| Further testing No 
stimulation test to localize gastrinoma 
gastrinoma 
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e Ulcers distal to the duodenum in the jejunum suggest excess gastric acid that cannot be fully neutralized 
in the duodenum 


Neuroblastoma 
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Neuroblastoma 


Pathogenesis 


e Neural crest origin 
e Involves adrenal medulla, sympathetic chain 


Clinical features 


Median age <2 

Abdominal mass 

Periorbital ecchymoses (orbital metastases) 

Spinal cord compression from epidural invasion ("dumbbell tumor’) 
Opsoclonus-myoclonus syndrome 


Diagnostic findings 


e N-myc gene amplification 


Elevated catecholamine metabolites 
Small, round blue cells on histology 


Raccoon Eyes 


e Calcifications and/or hemorrhages may be seen on X-ray 


¢ Tumor involvement in the cervical paravertebral sympathetic chain can lead to ipsilateral Horner 


Syndrome 


MEN 


Multiple endocrine neoplasia type 1 


Manifestation 


Clinical features 


Pituitary adenomas 
(10%-20%) 


tumors) 
Mass effects (eg, headache, visual field defects) 


Secretion of prolactin, growth hormone, ACTH (or “nonfunctioning” 


(>90%) 


Primary hyperparathyroidism 


e Multiple parathyroid adenomas or parathyroid hyperplasia 


density) 


Hypercalcemia (eg, polyuria, kidney stones, decreased bone 


(60%-70%) 


Pancreatic/gastrointestinal 
neuroendocrine tumors 


e Gastrinoma - recurrent peptic ulcers 

Insulinoma - hypoglycemia 

e ViPoma - secretory diarrhea, hypokalemia, hypochlorhydria 

e Glucagonoma - weight loss, necrolytic migratory erythema, 
hyperglycemia 


Pheochromocytoma 


e Classic triad: episodic headache, sweating & tachycardia 
Indications for testing Resistant HTN or HTN accompanied by unexplained f glucose 
Family history or familial syndrome (eg, MEN2, NF1, VHL) 


Urine or plasma metanephrine levels 


Diagnostic approach 


Confirmatory abdominal imaging for t metanephrines 


Notable features e 10% bilateral, 10% extraadrenal, 10% malignant 


e Preoperative alpha blockade prior to beta blockade 
e Laparoscopic or open surgical resection 


Management 


HTN = hypertension; MEN2 = multiple endocrine neoplasia type 2; NF1 = neurofibromatosis type 1; VHL = von Hippel-Lindau syndrome. 


Endocrine Drugs 


eWhat should be suspected in a patient taking PTU or methimazole that presents with fever and sore 


throat? 
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Agranulocytosis 
warrants discontinuation of the drug and WBC count measurement 
¢ A total WBC count less than 1,000/cubic mm warrants permanent discontinuation of the drug. 


If the total WBC count is more than 1,500 per cubic mm, antithyroid drug toxicity is unlikely to be the 
cause of the sore throat and fever. 


9 Routine monitoring of the granulocyte count is not cost effective and not advocated 


Major drug interactions of levothyroxine 


Bile acid binding agents (eg, cholestyramine) 
Iron, calcium, aluminum hydroxide 
Proton pump inhibitors, sucralfate 


| Levothyroxine absorption 


. 


. 


Estrogen (oral), tamoxifen, raloxifene 


t TBG concentration $ 
Heroin, methadone 


. 


Androgens, glucocorticoids 
Anabolic steroids 
Slow-release nicotinic acid 


| TBG concentration 


Rifampin 
Phenytoin 
Carbamazepine 


+ Thyroid hormone metabolism 


TBG = thyroxine-binding globulin. 


Miscellaneous 


Milk Alkali Syndrome 


Milk-alkali syndrome 


e Excessive intake of calcium & absorbable alkali 
Pathophysiology | e Renal vasoconstriction & decreased GFR 
e Renal loss of sodium & water, reabsorption of bicarbonate 


e Nausea, vomiting, constipation 
Symptoms e Polyuria, polydipsia 
e Neuropsychiatric symptoms 


e Hypercalcemia 
Laboratory e Metabolic alkalosis 
findings e Acute kidney injury 
e Suppressed PTH 


e Discontinuation of causative agent 
Treatment ki . y 
e Isotonic saline followed by furosemide 


GFR = glomerular filtration rate; PTH = parathyroid hormone. 


Hypoglycemia associated autonomic failure 
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Hypoglycemia-associated autonomic failure 


Normal response Long-standing diabetes 
Hypoglycemia Hypoglycemia 
| Y 
Epinephrine Epinephrine 
release release 
Y Y 
Hypoglycemic Hypoglycemic 
awareness ý awareness Ý 
Hepatic glucose ! Hepatic glucose 
Y production Y production 
Behavioral Behavioral 
response response 
| i 
Correction of Risk for severe 
hypoglycemia hypoglycemia 


®UWorld 


e Hypoglycemia normally prompts a catecholamine (eg, epinephrine) surge, which increases hepatic 
glucose production and triggers hypoglycemic symptoms. Recurrent or severe hypoglycemia in 
patients with long-standing diabetes reduces the glucose-raising effects of epinephrine and suppresses 
the symptoms related to the catecholamine surge, increasing the risk for progressively worsening 
hypoglycemic episodes. 


e Those with long-standing diabetes (ie, >5 yr) often also have alpha cell failure, which can lead to 
decreased glucagon secretion and exacerbate hypoglycemia. 


Endocrine Paeds 


e Fetal goiters can be caused by inborn errors of thyroid hormone metabolism, developmental 
abnormalities of the thyroid, iodine excess or deficiency, transplacental passage of maternal 
thyroid-stimulating antibodies, or transplacental passage of antithyroid drugs such as 
propylthiouracil. 


Large goiters can compress the esophagus, leading to polyhydramnios, or the airway, leading to 
respiratory distress at birth. 


Neonatal Thyrotoxicosis 


Neonatal thyrotoxicosis 


Transplacental passage of maternal anti-TSH receptor antibodies 
Antibodies bind to infant's TSH receptors & cause excessive thyroid hormone release 


Pathophysiology 


Warm, moist skin 

Tachycardia 

Poor feeding, irritability, poor weight gain 
Low birth weight or preterm birth 


Maternal anti-TSH receptor antibodies 2500% normal 


e Self resolves within 3 months (disappearance of maternal antibody) 
e Methimazole plus B blocker 


Clinical features 


Treatment 


Congenital hypothyroidism 
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Neonate with umbilical hernia, jaundice, hypotonia, decreased activity, poor feeding, macroglossia 


Infants usually appear normal due to presence of maternal hormones 


Cretinism -- impaired development of brain, skeleton 


Congenital hypothyroidism 


Clinical 
manifestations 


Usually asymptomatic at birth (rarely causes delayed meconium passage) 
After maternal thyroxine wanes (weeks to months) 

o Lethargy, poor feeding 

o Enlarged fontanelle 

o Protruding tongue, puffy face, umbilical hernia 

o Constipation 

o Prolonged jaundice 

o Dry skin 


Diagnosis 


e 1 TSH & | free thyroxine levels 
e Newborn screening 


Treatment 


e Levothyroxine* 


Prognosis 


e No deficits if treatment started in neonatal period 


e Untreated disease is associated with neurocognitive dysfunction (eg, | intelligence quotient) 


*Avoid coadministration with soy products, iron, or calcium. 


e What is the most common cause of congenital hypothyroidism worldwide? 


Thyroid dysgenesis 


e.g. aplasia, hypoplasia, ectopic gland 


T/t: Levothyroxine (necessary to prevent neurodevelopmental injury) 


9 Delayed passage of meconium (first stool at >48 hr of life) 


-CF 
- Hirchsprung 


- Congenital Hypothyroidism 


Congenital Adrenal Hyperplasias 
All receive glucocorticoid therapy 


17-a: Spironolactone, | Na+ intake, estrogen therapy for females] 


21-a: lifelong fludrocortisone (aldosterone substitute) 


11-B: Spironolactone, | Na+ intake 


Partial deficiency of 21-hydroxylase. Basically similar to 21 alpha deficiency but with normal gluco and 


Endocrine 


Nonclassic congenital adrenal hyperplasia 


Autosomal recessive 

} 21-hydroxylase activity 

Normal gluco- & mineralocorticoids 
+ Androgens 


Pathophysiology 


Early pubic/axillary hair growth 
Severe acne 

Hirsutism & oligomenorrhea in girls 
+ Growth velocity & bone age 

+ 17-hydroxyprogesterone level 


Clinical features 


Treatment 


Hydrocortisone 


mineralocorticoids 
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Adrenal steroids and congenital adrenal hyperplasias J desloslenove, => 9 yve amaha | 
i i j 17,20 È = ` = 
ACTH. Ketoconazole (blocks several steps in steroidogenesis) C ə Eai Jc t cot) Vv 


desamma ta 
Cholesterol (via StAR®) C na Vyduoryte i 


o-hydroxylase 


es GED 


| Pregnenolone 


| 


21-hydroxylation 


$l 


11B-hydroxylation 


Ê 


Dihydrotestosterone 
(DHT) 


dosterone synthase 


Cortisone Finasteride 


Angiotensin II 


Adrenal cortex 


Peripheral tissue 
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Gynaecology 
Physiology 
Physiologic Leukorrhea 
PMS 
Dysmenorrhea 
Menopause 
Infertility 
Ovarian Hyperstimulation Syndrome 
Amenorrhea 
Craniopharyngioma vs Kallmann's 
Hematocolpos 
Hirsutism 
Hyperandrogenism 
Ovarian Hyperthecosis 
Abdominal Pain 
PID 
Mid Cycle Pain 
PCOS 
Obesity and Anovulation 
Breast 
Nipple Discharge 
Lactation 
Uterus 
Fibroid 
Endometriosis 
Abnormal Menstrual Bleeding 
Adenomyosis 
Uterine Polyp 
Endometrial Cancer 
Cervix 
Cervicitis 
Pap Smear 
CIN 
Cervical Cancer 
Ovary 
Cyst 
Torsion 
Ovarian Cancer 
Vulva 
Labial Adhesion 
Bartholin Cyst 
Lichen Sclerosus 
Vulvar Lichen Planus 
Vulval Cancer 
Vagina 
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Vaginismus 
Cancer 
Miscellaneous 
Urethral Diverticulum 
Disorders of Sex Development 
Turner Syndrome 
Aromatase Deficiency 
Mullerian Agenesis 
5-Alpha Reductase 
Male 
Gynecomastia 
Male Breast Cancer 
Hypogonadism 
Urethritis 
Scrotum 
Varicocele 
Hydrocele 
Prostate 
Prostatitis 
Prostate Cancer & BPH 
Penis 
Erectile Dysfunction 
Balanitis 
Penis Fracture 
Peyronie Disease 
Phimosis 
Testes 
Cryptorchidism 
Cancer 
Repro Paeds 
Precocious Puberty 
Neonatal Withdrawal Bleeding 
Drugs 
Progesterone 
OCP & IUD 
Emergency Contraceptive 
SERM 
PDE-5 Inhibitors 


Gynaecology 


Physiology 
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Normal pubertal growth in girls 


Peak height 
Velocity 


Growth velocity 


pe 


Breast Menarche 
development 


Age (years) 


= Average maturation 


e What is typically the first sign of puberty in girls? 


Breast development (thelarche) 


remembered with the mnemonic "boobs, pubes, grow, flow" 


Physiologic Leukorrhea 


e Cervical mucus just prior to ovulation is profuse, clear, thin, and corresponds with an LH surge. 


Not an indication of infection. 


Physiologic leukorrhea is a white, odourless, cervical discharge composed of cervical mucus, normal 


vaginal flora, and vaginal squamous epithelium. 


No signs of infection like pruritis, pain, fever, few PMN cells 


Occurs mid cycle due to Estrogen surge 


PMS 


Clinical 
features 


Evaluation 


Premenstrual syndrome and 
premenstrual dysphoric disorder 


Symptoms occur during luteal phase 
Physical: bloating, fatigue, headaches, hot flashes, breast tenderness 
Affective: anxiety, irritability, mood swings, decreased interest; more severe in premenstrual dysphoric disorder 


Symptom/menstrual diary 


Treatment 


e Selective serotonin reuptake inhibitor 


Symptoms typically occur 1-2 weeks before menses (luteal phase) and resolve after menses (follicular phase) 


Do not recommend treatment without first confirming the diagnosis using a menstrual diary 


over 2 menstrual periods! 


Dysmenorrhea 
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Primary dysmenorrhea 


Etiology e Excessive prostaglandin production 


Differential diagnosis of dysmenorrhea 
Clinical features 


Primary e Crampy lower abdomen &/ back pain during menses 
dysmenorrhea | e Normal examination 


e Age <30 
e BMI <20 kg/m? 


B e Tobacco use 
Risk factors 


e Pain peaks before menses 


Endometriosis e Dyspareunia e Menarche at age <12 


Infertility 


Heavy menses with clots 
Constipation, urinary frequency, pelvic pain/heaviness 
Enlarged uterus on examination 
Dysmenorrhea, pelvic pain 
Adenomyosis Menorrhagia 
Bulky, globular & tender uterus Meern S Nonsteroidal anti-inflammatory drugs 
e Combination oral contraceptive pills 
¢ Dull & ill-defined pelvic ache that worsens with standing 
congestion e Dyspareunia i i iosi 
L vs pain throughout the cycle in endometriosis 


The features of primary dysmenorrhea includes pain before/during menstruation, most likely due 
to endometrial PGF2 (prostaglandin) production causing vasoconstriction/ischemia and stronger 
uterine contractions. Also causes Nausea, Vomiting, Diarrhoea 


e Heavy/long menstrual periods 
e Sexual abuse 


e Pain first 2-3 days of menses 
Clinical features | e Nausea, vomiting, diarrhea 
e Normal pelvic examination 


The treatment includes NSAIDs (first-line) and OCP's (refractory). 


OCP's decrease PG levels by suppressing ovulation 


e Patients with any of the following clinical features should be evaluated for secondary causes of 
dysmenorrhea: 


e Symptom onset at age >25 
e Unilateral (non-midline) pelvic pain 
e No systemic symptoms (eg, fatigue, nausea) during menses 


e Abnormal uterine bleeding (eg, intermenstrual bleeding, postcoital spotting) 


Menopause 


Ovarian reserve with aging 


Follicle 
number 
1,000,000 , E 
Optimal fertility 
Decreased fertility 
100,000 
End of 
fertility 
10,000 
Irregular 
cycles 
1,000 
0 18 37 41 45 51 
Birth Menopause 
©UWorld Age (yrs) 


¢ In women with regular menstrual cycles, infertility can occur due to diminished ovarian reserve, 
characterized by decreased oocyte number and quality. 
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Regular menstrual periods still occur due to continuing ovulation, but fecundability (ie, conception 
rate) decreases due to diminished oocyte quality. 


9 Increased FSH, as more FSH is needed for ovulation of those last left eggs. 


Menopause Genitourinary syndrome of menopause 
e Vasomotor symptoms Vulvovaginal dryness, irritation, pruritus 
¢ Oligomenorrhea/amenorrhea Dyspareunia 
e Sleep disturbances Symptoms Vaginal bleeding 


Clinical features | e Decreased libido 


Urinary incontinence, recurrent urinary tract infection 
e Depression Pelvic pressure 
e Cognitive decline 


e Vaginal atrophy Narrowed introitus 


Pale mucosa, | elasticity, | rugae 


ini i i Physical examination 
DAAnORIE e Clinical manifestations y Petachiae, fesures 
o f FSH Loss of labial volume 
Treatment a opcavagmnallestrogsn Vaginal moisturizer & lubricant 


e Systemic hormone replacement therapy Treatment 


Topical vaginal estrogen 


Very high levels of FSH is characteristic 


Dx Clinically; Estrogen/ FSH levels NOT measured 
of menopause. 


Vaginal atrophy can also develop in postpartum females due to low estrogen levels 
secondary to Lactational Amennorhea 


. Hormone replacement therapy is only indicated for the treatment of vasomotor symptoms in women 
age < 60 who have undergone menopause within the past 10 years. 


e.g. hot flashes, sleep disturbances; 
not indicated for chronic disease prevention (e.g. osteoporosis, coronary heart disease) 


¢ Menopausal women with vasomotor symptoms and contraindications to HRT are typically managed 
with non-hormonal therapy, such as SSRIs. 


contraindications include 


e history of coronary heart disease, 
e thromboembolism, 
e TIA/stroke, 


e breast cancer, or endometrial cancer 


e What is the effect of low estrogen levels on vaginal pH? 
Increased pH (> 5) 
thus increased pH with normal urinalysis may indicate a hypoestrogenic state (e.g. atrophic 


vaginitis) 


¢ What is the next step in diagnosis for a middle-aged woman that presents with 
“night sweats", insomnia, and irregular menses? Pregnancy test is negative. 
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Measure serum TSH and FSH 


these symptoms could be due to menopause or hyperthyroidism, thus both should be evaluated 


Treatment of menopause 


Vasomotor symptoms 


w/t 


Behavioral Contraindications 
modifications to estrogen* 
Yes No 
Nonhormonal therapy Intact uterus 
(eg, SSRI) 
Yes No 
Estrogen & Estrogen 
progestin only 


*Contraindications to estrogen: Breast cancer, coronary heart disease, 
endometrial cancer, liver disease, thromboembolism, 


SSRI = selective serotonin reuptake inhibitor. 


®UWorld 


¢ Bilateral salpingo-oophorectomy in postmenopausal women may result in re-emergence of 
menopausal symptoms due to an abrupt decrease in circulating androgens. 


while postmenopausal ovaries no longer produce estrogen, they continue to produce androgens, 
which are peripherally converted to estrone and estradiol 


9 Female sexual interest/arousal disorder is a sexual dysfunction commonly seen in 
postmenopausal women. It can cause significant distress and should not be assumed to be a 


normal consequence of aging. 


Substance-induced and medical causes, including vaginal atrophy and dyspareunia, must be 
ruled out when making the diagnosis. 


Infertility 


Infertility 


Diagnostic test 


Etiology 


Male factor e Semen analysis 


e Midluteal phase (day 21) progesterone level 


e Day 3 FSH & estradiol levels 


Ovulatory function 
e Clomiphene citrate challenge test 
e Antral follicle count 


Ovarian reserve 
e Antimillerian hormone 


Fallopian tube patency |e Hysterosalpingogram 
Uterine cavity evaluation | e Sonohysterogram 


Evaluate Men first 


e Infertility in patients age < 35 is defined as the failure to achieve pregnancy after 12 months of regular, 
unprotected sexual intercourse. 
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for women age > 35, infertility evaluation can begin after 6 months 
What is the likely diagnosis in a 38-year-old woman that presents with infertility despite 
a regular menstrual cycle and normal physical exam? 

Decreased ovarian reserve 


characterized by decreased oocyte number and quality; sharp decline in conception is notable after 
age 37 


Ovarian Hyperstimulation Syndrome 


Ovarian hyperstimulation syndrome 


e ? hCG enhances ovarian vascular permeability 
e Acute fluid shift to extravascular space 


Pathophysiology 


e Ascites 
e Respiratory distress 
e Hemoconcentration 
Clinical features | • Hypercoagulability 
e Electrolyte imbalances 
e Multiorgan failure (eg, renal failure) 
+ Disseminated intravascular coagulation 


« Fluid balance monitoring 
¢ Serial CBC, electrolytes 
¢ Serum hCG 

e Pelvic ultrasound 

e Chest x-ray 

¢ Echocardiography 


Evaluation 


e Correct electrolyte imbalances 
Management e Paracentesis &/or thoracentesis 
e Thromboembolism prophylaxis 


CBC = complete blood count. 


Rare but life-threatening complication of ovulation induction 


Primary amenorrhea evaluation 
Uterus 
Absent 
Present 
Karyotype 
(46,XY [AI], 
Y 46,XX [müùllerian agenesis]) 
FSH 
Low Normal High 
Y Y 
TSH, prolactin Karyotype 
T TSH Normal TSH 
T Prolactin T Prolactin Normal 1c pad 
Y 
Hypothyroidism | Prolactinoma FHA imperforate POI Turner 
# , hymen — syndrome 
Al = androgen insensitivity; FHA = functional hypothalamic amenorrhea; POI = primary ovarian insufficiency. 
First Step: Pelvic USG to check for Uterus 
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e t FSH — karyotyping (Turner's) 


e | FSH — MRI (Craniopharyngioma, Kallmann's) 


e Lack of menses is considered normal at age < 15 if development of secondary sex characteristics has 


been appropriate. 


typically occurs around Tanner stage 4 


Primary amenorrhea is not diagnosed until age > 15 with normal secondary sex characteristics 


(age > 13 without) 


Pathophysiology of functional hypothalamic amenorrhea 


Excessive physical training 
Very-low-calorie diet/starvation 
Weight loss 
Chronic illness 


Stress & depression 
Anorexia nervosa 


v 


t Ghrelin, NPY, CRH, GABA & B-endorphins 
} Leptin 


Y 
Hypothalamus 

} GnRH 
Pituitary gland 

y LH, FSH 


Ovaries 


| Estrogen 
Amenorrhea, low estrogen state, bone loss 
CRH = corticotropin-releasing hormone; NPY = neuropeptide Y. ©uworld 
The pathogenesis of hypogonadotropic 
hypogonadism involves loss of pulsatile GnRH secretion. 


Diagnostic findings of amenorrhea 


Pr 
Ovarian failure 
Functional hypothalamic amenorrhea Py fu [noma | 


Hypothyroidism il il t H 


Asherman syndrome 


Prolactinoma 


Primary ovarian insufficiency 


Amenorrhea at age <40 
e Hypoestrogenic symptoms (eg, hot flashes) 
e + FSH 

| Estrogen 


Clinical features 


Idiopathic 

Turner syndrome (45,XO) 

Fragile X syndrome (FMR1 premutation) 
Autoimmune oophoritis 

Anticancer drugs 

Pelvic radiation 

Galactosemia 


Major causes 


Management | e Estrogen therapy (with progestin if intact uterus) 


FMR1 = fragile X mental retardation 1. 


e Patients with FHA have decreased estrogen levels but no vasomotor symptoms (eg, hot flashes, 
night sweats) or vaginal atrophy due to low basal levels of estrogen produced by the normal (yet 


unstimulated) ovaries. 


Patients with amenorrhea, vasomotor symptoms, and vaginal atrophy are more likely to have 


primary ovarian insufficiency. 
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Secondary amenorrhea evaluation 


Secondary amenorrhea 


w 


phee | —Posttive _, Pregnancy 


Negative 


t Prolactin 
(TSH normal) 1 FSH T Testosterone 1 TSH 
W 


Hormones normal 
Prior uterine procedure 


Y 


Pituitary Primary ovarian Asherman PCOS 


adenoma insufficiency syndrome Hypothyroidism 


PCOS = polycystic ovary syndrome. 
©UWorid 


AUB & secondary amenorrhea evaluation 


AUB / secondary amenorrhea* 


Age < 45 Age 2 45 


hCG I hCG f ; hCG hCG i} 
| | 


Routine evaluation Pregnant No routine evaluation 
with FSH, TSH, indicated. TSH, prolactin in 
prolactin select cases 


AUB = abnormal uterine bleeding 


“Secondary amenorrhea = no menses >3 months with prior regular menses 


OR no menses >6 months with prior iregular menses. OUWorid 


e What is the next step in management for a 45-year-old woman that presents 
with insomnia, fatigue, weight gain, amenorrhea, and an enlarged uterus? 


Measure hCG level 


all women of reproductive age (~12 to 49) with amenorrhea and signs of pregnancy should be 
evaluated with an hCG level 


e Progesterone Withdrawal Challenge 
Bleeding: Anovulation 


No Bleeding: 1. Low Estrogen Levels 2. Outflow Track Obstruction 


normally estrogen causes the endometrium to proliferate, which sloughs following withdrawal of 
progesterone 


Do E/P withdrawal test to differentiate between these two. 
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Progesterone withdrawal test 


= ~—> 


High estrogen Low estrogen 

Progesterone Progesterone 
m administered P administered 
pal pa 1 
oO g 
6 6 I 
3 ae 3 i 
= Withdrawal = 
F bleeding T i 
E 8 i No withdrawal 
£ £ i bleeding 
el no] 
c t- I 
wW m 1 

I 


Time Time 


©UWorld 


¢ A patient with secondary amenorrhea with a negative progesterone challenge and negative E/P 
challenge is indicative of outflow tract obstruction/scarring (Asherman's). 


Next best step? Hysterosalpingogram to ID lesion 
Treatment? Hysteroscopic resection of adhesions 
With Asherman's, pt. will still have cyclic abdominal pain, but no bleeding because blood is 


obstructed. Look for history of D&C. 


Craniopharyngioma vs Kallmann's 
Path: 


e Kallmann's: loss of GnRH | | FSH/LH — | E/P 
o +anosmia 
e Craniopharyngioma: AP tumor > | FSH/LH = | E/P 
o +bitemporal hemianopsia 
Presentation? 
e Primary Amenorrhea 
e + Uterus 
e | secondary sex characteristics (breast, pubic hair) 
Diagnosis? 
e Cranial MRI = mass = craniopharyngioma (“calcified cyst on CT") 


e Low FSHILH (Turner's = t FSH/LH = karyotype) 


Hematocolpos 


Imperforate hymen 


Pathogenesis |e Incomplete degeneration of hymen 


Cyclic lower abdominal pain 
Bulk symptoms (defecatory & urinary dysfunction) 


Suprapubic mass (uterus) 
Blue-tinged vaginal mass 


e Hymenal incision & drainage 


e 
e 
Clinical features | e Primary amenorrhea 
e 
. 
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The enlarging blood collection with each menstrual period causes increasing pressure on the surrounding 
pelvic organs, resulting in lower back pain, pelvic pressure, or defecatory rectal pain. 


Pelvic examination typically reveals a blue, bulging vaginal mass or membrane that swells with 


increased intra-abdominal pressure (eg, Valsalva). 


Hirsutism 


Causes of hirsutism in women 


Etiology 


Clinical features 


Polycystic ovary syndrome 


Oligomenorrhea, hyperandrogenism, obesity 
Associated with type 2 diabetes, dyslipidemia, hypertension 


Idiopathic hirsutism 


Normal menstruation 
Normal serum androgens 


Nonclassic 
21-hydroxylase deficiency 


Similar to polycystic ovary syndrome 
Elevated serum 17-hydroxyprogesterone 


Androgen-secreting ovarian tumors, ovarian 
hyperthecosis 


e More common in postmenopausal women 


Rapidly progressive hirsutism with virilization 
Very high serum androgens 


Cushing syndrome 


Obesity (usually of the face, neck, trunk, abdomen) 
Increased libido, virilization, irregular menses 


Q Cushing syndrome may be similar in presentation to PCOS (obesity, hirsutism, amenorrhea), 


but PCOS does not cause muscle weakness nor easy bruisability 


Hyperandrogenism 


Causes of hyperandrogenism in women 


Diagnosis 


Clinical features 


PCOS 


Oligo-ovulation, clinical or biochemical 
hyperandrogenemia, polycystic ovaries on 
imaging, no evidence of another diagnosis 


Nonclassic CAH 


Oligo-ovulation, hyperandrogenemia, 
+ 17-hydroxyprogesterone levels 


tumors 


Ovarian/adrenal | Older age, rapidly progressive symptoms, 


+ androgen levels (>3 times upper limit of normal) 


Hyperprolactinemia | Amenorrhea, galactorrhea, t prolactin levels 


Cushing syndrome | dexamethasone suppression test, ¢ 24-hour 


Cushingoid features, nonsuppressible 


urinary free cortisol 


Acromegaly 


Excessive growth, t GH & IGF-1 levels 


e Signs of Virilization: Deepening Voice, Cliteromegaly, Inc Muscle Bulk, Male Pattern baldness 


The primary ovarian androgens are testosterone, androstenedione, and dehydroepiandrosterone 
(DHEA). The adrenals also produce these androgens as well as DHEA sulfate (DHEAS). Therefore, 
women with a suspected androgen-producing tumor should be evaluated with serum testosterone and 
DHEAS levels: 


CAH = congenital adrenal hyperplasia; GH = growth hormone; 
IGF-1 = insulin-like growth factor 1; PCOS = polycystic ovary syndrome. 


Rapid Hirsutism < 1 Year = Tumor 
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e Elevated testosterone levels with normal DHEAS levels suggest an ovarian source (more 
common). 


e Elevated DHEAS levels suggest an adrenal tumor (far less common). 


Causes of hyperandrogenism in pregnancy 


Clinical features 


Diagnosis 


No ovarian mass 
High maternal & fetal virilization risk 


Resolution of maternal symptoms after delivery 


Solid, unilateral/bilateral ovarian masses 


Placental 


aromatase 
deficiency 


Luteoma * Moderate maternal virilization risk; high fetal virilization risk 
+ Spontaneous regression of masses after delivery 
s * Cystic, bilateral ovarian masses 
Theca lutein ci Ea E OAE, 
ae * Moderate maternal virilization risk; low fetal virilization risk 
y * Spontaneous regression of masses after delivery 
y . | Ħ Solid unilateral ovarian mass 
Sertoli-Leydig z Aue ey 
+ High maternal & fetal virilization risk 
tumor 


e Surgery required (2nd trimester or postpartum) 


Pregnancy luteomas are rare, nonneoplastic lesions of the ovary thought to be caused by the hormonal effects of 
pregnancy 


e What is the recommended management for a pregnant woman with a suspected theca lutein 
cyst secondary to a complete molar pregnancy? 


Suction curettage of the hydatidiform mole 


theca luteum cysts typically resolve following removal of the hydatidiform mole 


¢ What is the recommended management for a pregnant woman with a suspected luteoma? 
Observation and expectant management 
masses typically regress spontaneously after delivery; luteomas are occasionally complicated by 


ovarian torsion or symptoms related to mass effect (e.g. hydronephrosis) 


e What is the likely diagnosis in an African-American woman at 20 weeks gestation that presents 
with new-onset hirsutism and acne? Pelvic ultrasound reveals an intrauterine gestation consistent with 
dates and bilateral 8-cm solid ovarian masses. 


Luteoma 
versus theca luteum cysts, which typically arise due to high hCG levels (e.g. molar pregnancy or 
multiple gestation) 
¢ If surgical removal of an ovarian tumor is indicated during pregnancy, when should surgery take 
place? 
After 10 weeks 


e Secretion of progesterone by corpus luteum is essential to maintain pregnancy 


e Placenta takes over this function by 10th week 


Ovarian Hyperthecosis 


e Ovarian hyperthecosis is a cause of virilization but is typically diagnosed in postmenopausal women. 
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Patients with this condition also typically have signs of insulin resistance (eg, hyperglycemia, 
acanthosis nigricans) and low/normal LH and FSH levels. 


Typical ultrasound findings are solid-appearing, enlarged ovaries. 


Abdominal Pain 


Acute abdominal/pelvic pain in women 


Diagnosis Clinical presentation Ultrasound findings 


e Recurrent mild & unilateral mid-cycle pain prior to ovulation 


e Pain lasts hours to days 


is e Amenorrhea, abdominal/pelvic pain & vaginal bleeding 7 n 
Ectopic pregnancy e Positive B-hCG No intrauterine pregnancy 


Mittelschmerz Not indicated 


e Sudden-onset, severe, unilateral lower abdominal pain; nausea & vomiting | Enlarged ovary with decreased or 
e Unilateral, tender adnexal mass on examination absent blood flow 


Ruptured ovarian | e Sudden-onset, severe, unilateral lower abdominal pain immediately s . 
i ae Pelvic free fluid 
cyst following strenuous or sexual activity 
Pelvic inflammatory | e Fever/chills, vaginal discharge, lower abdominal pain & cervical motion 
is + Tuboovarian abscess 
disease tenderness 


Ovarian Torsion: laparoscopic cystectomy and detorsion 


Ovarian torsion 


9 Absence of free pelvic fluid helps differentiate ovarian torsion from a ruptured cyst 


e What is the recommended treatment for a hemodynamically stable patient with a ruptured ovarian 
cyst? 


Supportive (e.g. analgesics) 


hemodynamically unstable patients require urgent surgical intervention 


Cyst could be Follicular (Unruptured mature follicle) or Corpus Luteum Cyst (these can be 


hemorrhagic) 


¢ What is the next step in management for a young woman that presents with diffuse periumbilical 
abdominal pain that then localizes to the right lower quadrant? Her LMP was 25 days ago. 


Pregnancy test 


should be administered to any woman of childbearing age before performing any diagnostic tests 
(e.g. X-ray, CT scan) 


PID 
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pevicinnanmatoryjdisease Indications for hospitalization for 


e Lower abdominal pain pelvic inflammatory disease 


Symptoms a 
e Abnormal bleeding 


e Pregnancy 


e Cervical motion tenderness 
+ Fever >38.3 C (>100.9 F) e Failed outpatient treatment 


e Mucopurulent cervical discharge e Inability to tolerate oral medications 
e Third-generation cephalosporin e Noncompliant with therapy 


Physical examination 


Treatment plus e Severe presentation (eg, high fever, vomiting) 


e Azithromycin or doxycycline i A a A SP 
y v e Complications (eg, tubo-ovarian abscess, perihepatitis) 


e Tubo-ovarian abscess 
Infertility 

e Ectopic pregnancy 

e Perihepatitis 


Complications 


e 25 y.o. sexually active female with cervical motion tenderness, fever, and pleuritic RUQ pain. 
PID + Fitz-Hugh-Curtis (perihepatitis) 
inflammation of the liver capsule with adhesion formation resulting in right upper quadrant pain 
e What is the recommended initial test/imaging study to evaluate infertility in a patient with a history 
of pelvic inflammatory disease? 
Hysterosalpingogram 


minimally invasive way to detect fallopian tube patency and/or uterine cavity anomalies 


9 Tubal occlusion occurs causing infertility due to immune response to the infection, despite 
antibiotic treatment.. 


e What is the likely diagnosis in a woman that presents with fever and RLQ abdominal pain with a 
large multiloculated adnexal mass on ultrasound? CA-125 is elevated. 


Tubo-ovarian abscess 
severe complication of pelvic inflammatory disease 


Fever, leukocytosis, and elevated CA-125 suggest infection rather than malignancy 


Mid Cycle Pain 


e Mittelschmerz pain, caused by peritoneal inflammation from ovarian follicle rupture ( physiologic 
corpus luteum cyst ), occurs during ovulation, approximately 2 weeks prior to menses. 


diagnosis can be confirmed by ultrasound, which typically reveals a simple-appearing ovarian cyst 
(a large cyst with several smaller cysts) with normal Doppler flow. 


Treatment: NSAID’s, Observe & Repeat Examination in 6 weeks 


PCOS 
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Polycystic ovary syndrome 


e Androgen excess (eg, acne, male pattern baldness, hirsutism) 
am e Oligoovulation or anovulation (eg, menstrual irregularities) 
Clinical features f 

e Obesity 
e 


Polycystic ovaries on ultrasound 


e + Testosterone levels 
Pathophysiology | e + Estrogen levels 
e LH/FSH imbalance 


e Metabolic syndrome (eg, diabetes, hypertension) 
ae e Obstructive sleep apnea 

Comorbidities A ay 

e Nonalcoholic steatohepatitis 

. 


Endometrial hyperplasia/cancer 


e Weight loss (first-line) 
Treatment options | e Oral contraceptives for menstrual regulation 
e Letrozole for ovulation induction 


e Ovulation Induction: Now Letrozole is used, earlier Clomiphene was used. 


e Although many patients with PCOS have biochemical evidence of hyperandrogenism with elevated 
serum levels of total testosterone, these laboratory values may be normal in some due to decreased 
levels of sex hormone-binding globulin, with elevated free testosterone levels instead. 


Therefore, the diagnosis requires either clinical or biochemical evidence of hyperandrogenism. 


9 (Elevated LH/FSH are NOT required for diagnosis!) 


Obesity and Anovulation 


Excess adipose tissue affects the hypothalamic-pituitary-ovarian axis by 2 major mechanisms: 


e Obesity causes increased insulin resistance and hyperglycemia, which decrease the production 
of sex hormone-binding globulin, causing elevated free androgen (eg, androstenedione) levels. 


e The increased free androgens are aromatized in the adipose tissue to estrone (a type of 
estrogen), which leads to persistently elevated estrone levels. 


High estrone levels affect GnRH pulses — lack of LH surge — Anovulation 


9 Overall LH/FSH concentration change is minimal 


Obesity & anovulation 


Hypothalamus 
; (+ GnRH) 
Aromatase 
Androstenedione —————> Estrone — Ovary 
(+ Estradiol) 
Anterior pituitary 
(4 FSH, LH) | 
Anovulation 
©UWorld Amenorrhea 


Breast 
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Palpable breast mass 


Age <30 Age 230 


| | 


Ultrasonogram Mammogram 
+ mammogram + ultrasonogram 


YN | 


Simple cyst Complex cyst/mass Suspicious for 
| (solid mass) malignancy 
| | 
Needle aspiration Image-guided Core biopsy 
(if patient desires) core biopsy 


The diagnosis of a palpable breast mass can only 
be confirmed with a biopsy. 


9 USG in <35y women acc to 
NBME. 


9 In an adolescent with a 
suspected fibroadenoma, 
reassurance and reexamination 
after the next menstrual cycle 
may be appropriate. 


Management of breast pain 


Breast pain 


Cyclic, bilateral, diffuse Noncyclic, unilateral, focal 


a 


Mass No mass 
Imaging Observe Imaging Biopsy, 
referral to breast 
surgeon 
Abnormal Normal 
Biopsy Observe 


Al Nard 
Patients with cyclical pain and no masses: Supportive Bra, 
NSAIDS. 


Breast cyst management 


Breast cyst 


> 


Simple Complex 
Observe FNA Biopsy 
Nonbloody Bloody 
aspirate aspirate 
No additional Biopsy, additional 
management imaging 
FNA= fine-needle aspiration ©UWorld 


9 Breast cancer, the most common non-dermatologic malignancy in women, may present with a 
palpable breast mass. In patients over age 30 years mammography should be the first step in 
diagnosis. Regardless of imaging findings, biopsy should occur if the physical examination is 
highly concerning for breast cancer (specially in older women like in 50’s or 60's where 
incidence of breast cancer is very high). Fine-needle aspiration is an appropriate initial 
biopsy technique, but it is associated with a low sensitivity. Those patients with suspicious 
masses but normal fine-needle aspiration results should therefore undergo excisional biopsy 


to confirm the diagnosis. 


e What is the next step in management for an afebrile woman that experiences relief of symptoms 
following aspiration of clear fluid from a simple breast cyst? 
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Repeat breast examination in 2 - 4 months 


cystic fluid can re-accumulate; if no signs of recurrence, annual screening can be resumed 


Fibroadenoma 
Epidemiology | Age <30 


Benign breast disease 


Diagnosis Clinical features 
Solitary, well-circumscribed, mobile mass Clinical è Single, unilateral, mobile, well-circumscribed mass 
Breast cyst è +/- Tenderness features e + Pain &/or size prior to menses 


e Observation & reassurance (adolescent) 
Management z 7 
e Ultrasound for a persistent mass or older patient 


Intraductal papilloma 


Fibrocystic e Multiple, diffuse nodulocystic masses 
changes e Cyclic premenstrual tendemess 
Fibroadenoma e Solitary, well-circumscribed, mobile mass 
e Cyclic premenstrual tendemess 


 Post-trauma/surgery Pathology e Benign papillary tumor arising from breast duct lining 
Fat necrosis e Firm, irregular mass s 5 p 
4 > mee i Unilateral blood: le disch: b blood: 
e +/- Ecchymosis, skin/nipple retraction Clinical features 2: Unilateralbioody Nipple discharga; (can be nonoloody) 


e No associated breast mass or lymphadenopathy 


Breast cyst are SOFT vs Fibroadenoma which is HARD M e Mammography & ultrasound 
janagement f Ra 
e Biopsy + excision 


e What is the likely diagnosis in a young woman that presents with bilateral, non-focal breast 
tenderness and diffuse, cord-like thickening of the breasts with no discharge? Her last menstrual 
period was three weeks ago. 


Fibrocystic change 


classically causes diffusely nodular breasts with non-focal tenderness that fluctuates with 
menstruation 


T/t: Supportive Bra, NSAID’s, Reexamination post menses (Should show decrease in size of 
cysts), Maybe Cysts aspiration if it is persistent 


The size/tenderness of fibroadenomas (<30y) and breast cysts (>30y) increase with 
exposure to estrogen. 


e.g. with pregnancy, prior to menstruation 


e Fat Necrosis: the presence of calcifications on mammography and a fixed mass on physical exam can. 
mimic breast cancer 


Excise mass and reassure 


Breast cancer warning signs 
Clinical finding Pathophysiology 
Nipple retraction Invasion of lactiferous ducts 
Nipple scaling or ulceration Epidermal infiltration by neoplastic cells 
Nipple discharge Intraductal tumor growth + necrosis 
Skin retraction Invasion of suspensory (Cooper) ligaments 
Peau d'orange Obstruction of dermal lymphatics 
Fixed breast mass Invasion into adjacent breast tissue 
Axillary lymphadenopathy Lymphatic spread to regional lymph nodes 
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i Inflammatory breast cancer 
Breast cancer risk factors 


Hormone replacement therapy 
Nulliparity 
Increased age at first live birth 


Modifiable 


Alcohol consumption 


Genetic mutation or breast cancer 
in first-degree relatives 


White race 
Increasing age 


Non- 
modifiable 


Enlarged 
lymph nodes 


Early menarche or later menopause 


screening mammography beginning at age > 50 every 2 
years 


Edema 
Erythema 
Peau d'orange 


e Alcohol consumption is a dose-dependent 
risk factor for breast cancer. Retracted nipple 


due to invasion of lymphatic spaces 
9 The risk of developing breast cancer is directly correlated with lifetime exposure to estrogen. 


The most common risk factor is increasing age, primarily due to increasing probability 
for spontaneous genetic mutations 


¢ What is the single most important prognostic consideration in the treatment of patients with breast 
cancer? 


Tumor burden (based on TNM staging) 
¢ What is the likely diagnosis in an afebrile middle-aged woman that presents 
with unilateral breast warmth, erythema, and swelling refractory to antibiotics? 
Inflammatory breast carcinoma 


lack of fever and no response to antibiotics help distinguish inflammatory breast cancer from 
mastitis; 


other distinguishing features include axillary lymphadenopathy and a peau d'orange 
appearance 


Nipple Discharge 


Gynae & Reproductive Health 
y p https://t.me/usmleinnercircle 259 


Evaluation of nipple discharge 


Unilateral breast 


Nipple discharge 


Bloody or serous discharge 


Color of discharge 


Milky, nonbloody 
discharge 


Palpable lump or 
skin changes 


No 


Likely physiologic discharge 
Pregnancy test 
Guaiac test 


Serum prolactin, TSH 
Consider MRI of pituitary 


| 
Pathologic 


Age <30 


Ultrasound + 
mammogram 


+ ultrasound 


Age 30-39 | Age 240 


| 
Mammogram | Mammogram 
| + ultrasound | 


Pathologic discharge 
* Breast ultrasound 
* Mammography (if age 230) 


¢ The most common cause of physiologic galactorrhea is hyperprolactinemia. 


Discharge can be milky, yellow, brown, gray, or green! 


Lactation 


e Nipple pain that worsens and persists between feedings is commonly due to nipple injury caused by 


poor infant positioning and improper latch-on technique. 


On examination, patients can have open, linear areolar abrasions that cause a bloody-appearing 
nipple discharge; bruising, cracking, and blistering may also be present. 


Breast engorgement, with bilateral, diffusely tender, and engorged breasts, can also develop 


because nipple pain limits breastfeeding. 


Initial management is with the observation of breastfeeding and patient education. 


Common problems related to lactation 


Clinical features 
Engorgement | Bilateral, symmetric fullness, tenderness & warmth 
Nipple injury | Abrasion, bruising, cracking &/or blistering from poor latch 


Plugged duct | Focal tenderness & firmness &/or erythema; no fever 


Galactocele | Subareolar, mobile, well-circumscribed, nontender mass; no fever 


Mastitis 


Symptoms of mastitis + fluctuant mass 


9 Galactocele can be both painful and painless 


Breast engorgement 
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Proper breastfeeding latch 


Nose close 
to breast 


Chin touching 
breast 
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common 3-5 days after delivery when colostrum is 
replaced by milk; improves with breastfeeding 


e Methods for lactation suppression include a supportive bra, avoidance of nipple stimulation, 
application of ice packs to the breast, and administration of NSAIDs. 


NSAIDs are used to reduce pain and inflammation; 


medications are not recommended to suppress lactation (e.g. dopamine agonists) 


Lactational mastitis Breast abscess 


Skin flora (eg, Staphylococcus aureus) enters ducts Maternal age >30 


Risk factors First pregnancy 
History of mastitis Tobacco use 
Engorgement & inadequate milk drainage due to: 
Sudden increase in sleep duration 


Pathogenesis $ ee j 
through nipple & multiplies in stagnant milk 


Fever 


o 


Focal inflammation 
Fluctuant, tender mass 


Clinical features 


o 


Replacing nursing with formula or pumped breast 


X milk 
Risk factors Woni 
o Weaning ; Diagnosis Breast ultrasound 
o Pressure on the duct (tight bra or clothing, prone 
sleeping) e Antibiotics 


Management 


o 


Cracked or clogged nipple pore Drainage 


Poor latch 


o 


Fever 
Firm, red, tender, swollen quadrant of unilateral breast 
+ Myalgia, chills, malaise 


Clinical presentation 


Analgesia 
Frequent breastfeeding or pumping 
Antibiotics 


Treatment 


e What is the likely diagnosis in a breastfeeding woman that presents with fever and localized 
breast erythema/tenderness with a palpable, fluctuant mass on physical exam? 


Breast abscess 


persistent mastitis can result in a collection of pus, thus causing an abscess 


e What is the likely diagnosis in a breastfeeding mother with bilateral red, shiny, painful nipples? 
Candidiasis of the nipple 


mastitis is not typically associated with intense nipple pain 


Uterus 
e What is the recommended treatment for an elderly patient with severe pelvic organ prolapse? 
Colpocleisis 


i.e. closure of the vagina; used for elderly women who are not good surgical candidates and no 
longer sexually active (colpocleisis can be performed without general anesthesia) 


Fibroid 
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Uterine fibroids Prolapsing uterine fibroid 


Pedunculated 


Intramural 


Subserosal 


Submucosal 


Dx: USG 


©UWorld 


e Patients with symptomatic submucosal fibroids who desire future fertility are treated with 
hysteroscopic myomectomy 


e What type(s) of fibroids are most associated with heavy menstrual bleeding and/or recurrent 
pregnancy loss? 

Submucosal and Intracavitary fibroids (leiomyomata) 
¢ What type(s) of fibroids are most associated with bulk-related symptoms and irregular uterine 
enlargement? 

Subserosal and Pedunculated fibroids (leiomyomata) 

e.g. constipation, incomplete voiding, pelvic pressure 

e What is the likely diagnosis in a woman that presents with "labor pains" despite recently having her 


period? Pelvic examination reveals an irregularly enlarged uterus and a dilated cervix with a firm mass 
visible through the external os. 


Prolapsing uterine fibroid 


typically occur when a submucosal or intracavitary fibroid prolapses through the cervical os, 
resulting in labor pains and cervical dilation 


9 Uterine Sarcoma is Indistinguishable from fibroid but it should be suspected in 
Postmenopausal women. (Usually solitary mass with Necrosis and Haemorrhage) 


e What medical therapy may be used for short-term treatment of symptomatic fibroids refractory to OCPs 
and NSAIDs? 


GnRH agonists (e.g. leuprolide) 
not recommended for more than 3 - 6 months; typically used before a hysterectomy or to 


bridge a woman close to menopause 


e Leiomyomata uteri can outgrow their blood supply and degenerate during pregnancy because 
myometrial blood flow shifts toward the developing fetus and placenta. 
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An infarcted, degenerating uterine fibroid can cause severe abdominal pain; uterine tenderness; a 
palpable, firm, and tender mass; and signs of inflammation (eg, leukocytosis). 


9 A highly sensitive test for the evaluation of submucosal fibroids is sonohysterography, a 
form of transvaginal ultrasonography that infuses saline into the uterine cavity for improved 
detection of intrauterine pathology (eg, fibroid, polyp). 


Endometriosis 


Endometriosis 


Ectopic implantation of endometrial glands 


Pathogenesis 


Dyspareunia 
Dysmenorrhea 

Chronic pelvic pain 
Infertility 

Dyschezia 

Cyclic dysuria, hematuria 


Clinical features 


Immobile uterus 

Cervical motion tenderness 

Adnexal mass 

Rectovaginal septum, posterior cul-de-sac, uterosacral ligament nodules 


. 


Physical examination 


NSAIDs = nonsteroidal anti-inflammatory drugs. 


Direct visualization & surgical biopsy 


Medical (oral contraceptives, NSAIDs) 
Surgical resection 


9 The "three D's" of endometriosis are dysmenorrhea, deep dyspareunia, and dyschezia. 


Management of endometriosis 


Suspected endometriosis 
* Chronic pelvic pain 

* Dysmenorrhea 

+ Deep dyspareunia 

+ Dyschezia 


Contraindications to medical therapy? 
Need for definitive diagnosis? 

History of infertility? 

Concern for malignancy or adnexal mass? 


No Yes 


conieci | Laparoscopy | 
oral contraceptives Laparoscopy 


NSAIDs = nonsteroidal anti-inflammatory drugs. 


laparoscopy is reserved for treatment failure, adnexal mass, or infertility 


e What is the recommended management for an asymptomatic patient with incidentally 
discovered endometriosis during an unrelated surgery? 


Observation 
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intraoperative findings may include adhesions, powder-burn lesions, and "chocolate cysts"; 
asymptomatic patients do not require any treatment 
e What is the definitive treatment for endometriosis? 
Hysterectomy and oophorectomy 
typically done in symptomatic women who have completed childbearing 
e What is the likely diagnosis in a young woman that presents with chronic pelvic pain, especially 
with exercise, and a homogenous cystic ovarian mass on ultrasound? 
Ovarian endometrioma (secondary to endometriosis) 


Patients with uterine or pelvic sidewall implants may have worsening pain with exercise or 
intercourse (ie, dyspareunia), as well as adhesion formation that can cause tubal infertility. 


Endometriomas on pelvic ultrasound 


Z , Uterus 


Endometriomas 


Unilocular, hypoechoic 
ovarian mass 


©uword 


homogenous, hypoechoic ovarian cyst with a ground-glass appearance. 


Abnormal Menstrual Bleeding 


e What is the pathogenesis of abnormal uterine bleeding in an adolescent? 


Immature HPA axis (leads to heavy, irregular bleeding) 


e What is the treatment for AUB in a hemodynamically stable adolescent 
e Progesterone only pills or Combined Oral Contraceptives 


e Estrogen triggers rapid growth of endometrium --> stops sudden, heavy bleeding from uterine 
surface 


e Progestins stabilize endometrial lining 


e For hemodynamically unstable patient: Dilatation & Curettage can be done to quickly scrape thick 
endometrial lining causing acute bleeding along with Packed red cell transfusion. 
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Diagnosis 


Causes of heavy menstrual bleeding 


Clinical features 


Adenomyosis 


Endometrial cancer/hyperplasia 


e Heavy, regular menses 
e Dysmenorrhea, pelvic pain 
e Uniformly enlarged (globular), tender uterus 


e Irregular, intermenstrual, heavy, or postmenopausal bleeding 
e History of unopposed estrogen (eg, obesity, nulliparity, chronic anovulation) 
e Nontender uterus (+ enlarged) 


Endometriosis 


Uterine leiomyomas (fibroids) 


e Uncommon cause of heavy menses 
e Dysmenorrhea, pelvic pain, dyspareunia 
e Fixed uterus, adnexal mass (endometrioma), rectovaginal nodularity 


e Heavy, regular menses 
e Bulk symptoms (eg, pelvic pressure/pain, constipation) 
e irregularly enlarged uterus with uneven contour 


Coagulopathy (eg, von Willebrand disease) | e Bruising, mucocutaneous bleeding (eg, gums) 


e Heavy, regular menses 


e Normal uterus 


Approach to postmenopausal bleeding 


Postmenopausal bleeding 


fo ™N 
N, 


TWUS =m Endometrial 
endometrium biopsy 
sAm , n Ne a 
Observation Progestins, 
surgery 
TVUS = transvaginal ultrasound 
©®UWorld 


Adenomyosis 


Adenomyosis 


Pathogenesis . 


Risk factors 


Abnormal endometrial tissue within the uterine myometrium 


Age >40 
Multiparity 
Prior uterine surgery (eg, myomectomy) 


Clinical features 


Diagnosis . 


Dysmenorrhea 

Heavy menstrual bleeding 

Chronic pelvic pain 

Diffuse uterine enlargement (eg, globular uterus) 
+ Uterine tenderness 


Clinical presentation 
MRI & ultrasound: Thickened myometrium 
Confirmation via pathology 


Treatment e 


Hysterectomy 


e Adenomyosis typically causes dysmenorrhea and heavy menstrual bleeding in multiparous women 


> 40 years of age. 


The continued accumulation of endometrial tissue within the myometrium causes an increase in the 
endometrial cavity surface area (resulting in heavy menstrual bleeding) and progression to chronic 


pelvic pain. 


new-onset dysmenorrhea in later reproductive years is classic 
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Uterine Polyp 


Endometrial polyps 


> Polyps 


N `“ Uterus 


Endometrium 


Ouwora 
¢ Endometrial polyps are common, well-vascularized, hyperplastic endometrial gland growths that 
extend into the uterine cavity 

e Develop around 30-40 age 

e Symptoms: Intermenstrual AUB with normal regular monthly painless menses 

e Intracavitary therefore, small, mobile, non-tender uterus 


e T/t: Polypectomy 


Endometrial Cancer 


Endometrial hyperplasia/cancer 


Excess estrogen 

e Obesity 

e Chronic anovulation/PCOS 

e Nulliparity 

e Early menarche or late menopause 
e Tamoxifen use 


Risk factors 


Clinical e Heavy, prolonged, intermenstrual &/or postmenopausal 
features bleeding 


e Endometrial biopsy (gold standard) 


Evaluation 
e Pelvic ultrasound (postmenopausal women) 


e Hyperplasia: progestin therapy or hysterectomy 
e Cancer: hysterectomy 


PCOS = polycystic ovary syndrome. 


e What is the typical presentation? 


Treatment 


Primarily postmenopausal with vaginal bleeding 
e Old + obese or HRT/SERM 
e Young + PCOS 


e Granulosa-Theca 


HNPCC (Lynch) 
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9 Endometrial biopsy is indicated to evaluate for endometrial cancer in women with 
postmenopausal bleeding and an endometrial lining >4 mm on ultrasound. 


9 If the Biopsy is non Diagnostic, Dilatation & Curettage or Hysteroscopy can be done. 


Endometrial biopsy indications 


e Abnormal uterine bleeding 
e Postmenopausal bleeding 


Abnormal uterine bleeding PLUS: 


e Unopposed estrogen (obesity, anovulation) 


e Failed medical management 
e Lynch syndrome (hereditary nonpolyposis colorectal cancer) 


Age >35| e Atypical glandular cells on Pap test 


Age <45 


Cervix 
Cervicitis 
Cervicitis 
Acute cervicitis . 
Normal Red, inflamed, 
Etlolo: Infectious: Chlamydia trachomatis, Neisseria gonorrhoeae wo manne cones 
ay Noninfectious: foreign object, latex, douching 
Asymptomatic 
at, R Mucopurulent discharge 
Clinical presentation E o 
Postcoital/intermenstrual bleeding 
Friable cervix 
Purulent 
z Nucleic acid amplification testing Ouwer aage 
Evaluation = 
Wet mount microscopy 
Management Empiric treatment: ceftriaxone + doxycycline* 


*Ceftriaxone + azithromycin in pregnancy. 


e What is the likely diagnosis in a sexually active woman that presents 
with postcoital bleeding and mucopurulent discharge with a friable cervix on pelvic examination? 


Acute cervicitis 


less common symptoms include dysuria, dyspareunia, and vulvovaginal pruritus 


9 Pregnant patients with cervicitis often have no cervical motion tenderness (a sign of 
ascending upper reproductive tract infection) because the gravid uterus is sealed from the 
lower reproductive tract to maintain uterine sterility via the mucus plug. 


9 Fever is important differential for PID, which will have fever 
PID: Fever 
Cervicitis: No fever 
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¢ What is the most likely diagnosis in a patient who presents in the third trimester with pelvic pain? She 
states the she recently began having sex and examination shows cervical bruising and tenderness with 


no signs of active bleeding. 


Cervical trauma (cervix becomes hyper-vascular during pregnancy) 


Pap Smear 


e Evaluation of atypical glandular cells on Pap test in women > 35 years old 


includes colposcopy, endocervical curettage, and endometrial biopsy. 


e What is the next step in management for a pregnant patient with high-grade squamous intraepithelial 
lesion discovered on Pap testing? 


Colposcopy and biopsy (safe during pregnancy) 


©UWorld 


Acetic acid is used to help visualize abnormal cervical tissue (e.g. aceto-white changes) 


e Pap smears without HPV co-testing are repeated every 3 years beginning at age 21. 


Colposcopy 


Normal cervix 


Cervix with lesion 


Acetowhite 
changes 


begin at age 21 regardless of age of onset of sexual activity in immunocompetent patients; 


Pap smears with HPV co-testing are repeated every 5 years beginning at age 30. 


Cervical cancer screening 


(with cervix removed) 


HIV 


Age <21 e No screening 
Age 21-29 e Cytology every 3 years 
e Cytology every 3 years 
OR 
Age 30-65 e Cytology plus HPV testing every 5 years 
OR 
e Primary HPV testing every 5 years 
Age >65 e No screening if negative prior screens & low risk 
Hysterectomy 


e No screening if negative prior screens & low risk 


e Onset of sexual intercourse or time of HIV diagnosis (whichever is first) 
Annually until 23 normal results, then routine testing 


Immunosuppressed 
(eg, SLE, organ transplant) 


e Onset of sexual intercourse 
e Annual Pap test with HPV cotesting 


HPV = human papillomavirus; SLE = systemic lupus erythematosus. 
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PLUS 


AND 


OR 


When to stop Pap testing 


e Age 65 or hysterectomy 
e No history of cervical intraepithelial neoplasia 2 or higher 
e 3 consecutive negative Pap tests 


e 2 consecutive negative co-testing results 


e Patients with cervical cancer risk factors (e.g. immunosuppression, tobacco use, DES exposure, high- 


risk sexual activity) may need continued Pap testing 


e If a patient has a history of CIN 2 or higher, Pap testing should continue for another 20 years after 


detection. 


Result 


Benign-appearing endometrial cells 


Atypical glandular cells 


Atypical glandular cells, favor neoplastic 


Pap smear results requiring endometrial evaluation 


Group requiring endometrial sampling 


Premenopausal women with: 


o Abnormal uterine bleeding OR 
o Risk for endometrial hyperplasia 


Postmenopausal women 
Women age 235 OR at risk for endometrial hyperplasia 


All women 


e In women age <45, endometrial cells are not reported on Pap test results because this is a 
common, benign finding, particularly during the first 10 days of the menstrual cycle. 


e In women age 245, endometrial cells are reported because this finding is more 
concerning for endometrial hyperplasia or cancer, 


CIN 


Management of CIN3 


CIN3 


| 


Age >25 
Not currently pregnant 


+ LEEP 
+ Cold knife conization 
* Cryoablation 


| 


Pap test with HPV 
1 and 2 years postprocedure 


*CIN3 = cervical intraepithelial neoplasia 3; LEEP = loop 
electrosurgical excision procedure; HPV = human papillomavirus. 
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Cervical conization 
Cervical intraepithelial neoplasia grades 2 & 3* 


Cervical stenosis 

Preterm birth 

Preterm premature rupture of membranes 
Second trimester pregnancy loss 


Indications 


Complications 


*Observation preferred for cervical intraepithelial neoplasia 2 in young women. 


Cervical Stenosis: 


1. May impede menstrual flow & cause sec 
amenorrhea or dysmenorrhea 


2. Infertility d/t impaired sperm entry 
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Cervical cone biopsy 


Normal 
tissue 


Lesion, 
transformation 
zone 


©UWorld 


Cervical Cancer 


LEEP cervical biopsy 


Normal 
tissue 


Lesion, 
transformation 
zone 


©UWorld 


Cervical lesions suspicious for cancer require cervical biopsy, which can be performed safely 


during pregnancy 


HPV= human papillomavirus. 


Risk factors for cervical cancer 


Infection with high-risk HPV strains (eg, 16, 18) 
History of sexually transmitted diseases 

Early onset of sexual activity 

Multiple or high-risk sexual partners 
Immunosuppression 

Oral contraceptive use 

Low socioeconomic status 

Tobacco use 


9 Patients with invasive lesions must undergo Hysterectomy 


Ovary 


Cyst 


¢ What is the next step in management in asymptomatic, young patient with small, smooth walled 


ovarian cyst? 


Follow up exam to monitor growth 


Torsion 
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Ovarian torsion 


e Ovarian mass 
Risk factors e Women of reproductive age 
e Infertility treatment with ovulation induction 


e Sudden-onset unilateral pelvic pain 
Clinical presentation | e Nausea & vomiting 
e + Palpable adnexal mass 


Ultrasound e Adnexal mass with absent Doppler flow to ovary 


e Laparoscopy with detorsion 
Treatment e Ovarian cystectomy 
e Oophorectomy if necrosis or malignancy 


Pain in unilateral and NOT radiating 


e Patients may initially have partial torsion, which occurs due to oscillation between the twisted and 
untwisted positions (ie, causing pain, nausea, and vomiting when twisted and relief when untwisted). 


e Can also cause Vaginal Bleeding from adnexal edema and necrosis 


e Complete torsion usually triggered by physical activity like walking. 


g Remember: it is a CLINICAL DIAGNOSIS & medical emergency; Doppler USG can support 
the Dx but is NOT required 


Ovarian Cancer 


BRCA mutations & ovarian cancer 


BRCA1 & BRCA2 mutations 
Autosomal dominant inheritance 
Ashkenazi Jewish ancestry 


Premenopausal epithelial ovarian cancer 
Fallopian tube cancer 
Cancer risks Primary peritoneal cancer 
Breast cancer at age <50 
Breast cancer in male 


Bilateral salpingo-oophorectomy 
. Oral contraceptive use 
Risk Age <30 at first live birth 


modification Breastfeeding 


Tubal ligation 


e BRCA-positive individuals are recommended to have a prophylactic bilateral salpingo- 
oophorectomy to decrease incidence of ovarian cancer. 


recommended as soon as childbearing is complete 


9 ¢ What is the recommended screening for asymptomatic patients at average-risk 
of ovarian cancer? 


No screening recommended 
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9 e Ovarian cancer typically presents with vague symptoms and is usually discovered at an 
advanced stage. The first-line therapy recommendation is surgical resection followed by 
systemic chemotherapy, preferably with a platinum-based agent. 


Risk-based ovarian cancer screening & management 


No screening 


Family history |—-Low/average risk 
y Tsoy j—owavergens:—> uuicatad 


High risk: 21 of the following 


| 


+ Multiple members on 1 side of the family with breast or ovarian cancer | 
+ Male breast cancer 

+ Bilateral breast cancer 

* Breast cancer diagnosed age <50 

e Ashkenazi Jewish ancestry 

+ 23 relatives with a Lynch syndrome-associated cancer 


| 


Hereditary cancer syndrome testing 
(eg, BRCA1, BRCA2, Lynch syndrome) | 


| Positive Negative | 
* Concurrent TVUS and CA-125 every 6 + No screening 
months beginning at age 30 * OCPs for pre-menopausal women 
* rBSO upon completion of childbearing * rrBSO in postmenopausal women, particularly 


at time of hysterectomy for benign reasons 


OCP = oral contraceptive pill; rrBSO = risk reducing bilateral salpingo-oophorectomy; 
TVUS = transvaginal ultrasound ©uworld 


Lynch syndrome genetic screening criteria 


e Colorectal cancer 
Patient-based criteria e Endometrial cancer age <60 
e First-degree relative with MMR/EPCAM gene mutation 


e 23 relatives with Lynch syndrome—associated cancer* 
Family history—based criteria e Involves 22 family generations 
e 21 relatives diagnosed age <50 


*Colorectal, small bowel, endometrial, transitional cell cancer; familial adenomatous polyposis excluded. 


Postmenopausal adnexal mass evaluation 


Adnexal mass 


Y 


Malignant features 
on ultrasound 


Additional imaging & 


No surgical management 


Y 
CA-125 | — Elevated — 


Normal 


Y 
Observation & 
serial ultrasounds 
©uworld 
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Premenopausal adnexal mass evaluation 


Adnexal mass | 


| 


Pregnancy test & 
pelvic ultrasound 


[ 


O 


i 


Malignant Rule out ectopic 
features* pregnancy 
Yes | No | 


Conservative management 
* NSAIDs 
+ +/- narcotics 


| 


Surgery | Repeat ultrasound ~every 
6 weeks until resolution 


*Complex, solid components, septations. calcifications, increased vascularity. ©uWorld 


e What is the next step in management for a postmenopausal woman with an incidentally 
discovered ovarian cyst on ultrasound? 


Measure CA-125 levels 
an elevated CA-125 level in a postmenopausal patient is suspicious for malignancy, even if the 


ultrasound findings seem benign 


e Postmenopausal women with ultrasound findings suspicious for ovarian cancer and/or elevated CA- 
125 should undergo further imaging (e.g. CT, MRI) prior to surgical exploration. 


helps assess for the presence of metastatic disease which can guide surgical exploration 


e What is the first step in the work-up of an adnexal mass? 
Transvaginal U/S 

¢ What features indicate a malignant ovarian mass? 
Irregularly thickened septa, indistinct borders 

¢ What work up is absolutely contraindicated? 


Fine needle aspiration cytology > risk of spreading tumor cells to peritoneum 


Epithelial ovarian carcinoma 


e Acute: shortness of breath, obstipation/constipation with vomiting, abdominal distension 
e Subacute: pelvic/abdominal pain, bloating, early satiety 
e Asymptomatic adnexal mass 


Clinical 
presentation 


Laboratory 


š e + CA-125 
findings 


e Solid mass 
e Thick septations 
e Ascites 


Management | e Exploratory laparotomy 


Biopsy is Contradicted 


Ultrasound 
findings 
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9 Epithelial ovarian carcinoma refers to a malignancy involving the ovary, fallopian tube, and 
peritoneum. 
Histologically, abnormalities can begin at any of these sites and present with the hallmark 
large ovarian mass and widespread pelvic and abdominal metastasis regardless of primary 
origin. 


Granulosa cell tumor 


Sertoli-Leydig cell tumor 


Sex cord-stromal tumor 
+ Testosterone 


Pathogenesis e Sex cord-stromal tumor 


Pathogenesis t Estradiol 
t Inhibin 


Rapid-onset virilization 


o Voice deepening 

o Male-pattern balding 

o Increased muscle mass 

o Clitoromegaly 
Oligomenorrhea 

Unilateral, solid adnexal mass 


Complex ovarian mass 

Juvenile subtype 

o Precocious puberty 
Clinical features Adult subtype 

o Breast tenderness 

o Abnormal uterine bleeding 

o Postmenopausal bleeding 


Clinical 
features 


Management e Surgery (tumor staging) 


Histopathology Call-Exner bodies (cells in rosette pattern) 


9 Testosterone inhibits hypothalamic Management endometrial cancer) 
e Surgery (tumor staging) 
GnRH and pituitary FSH/LH release, 


resulting in low estrogen 


e What is the likely diagnosis in a young girl with breast development and a white, odorless vaginal 
discharge with an ovarian mass on ultrasound? 


Granulosa cell tumor 


9 White, odorless vaginal discharge is indicative of estrogen stimulation 


e What is the recommended treatment for advanced ovarian cancer? 
Exploratory laparotomy followed by chemotherapy (e.g. cisplatin + paclitaxel) 


the ovaries, uterus, omentum, and any visible cancerous lesion are removed and pelvic/aortic 
lymph nodes are dissected 


Vulva 


Labial Adhesion 
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Normal Labial adhesion 


e Labial adhesions, or fused labia minora, typically affect prepubertal girls (with a peak incidence at age 
2-3 due to low estrogen production. 


Can also lead to Pruritis 


T/t: Observation; Estrogen cream if symptomatic 
Bartholin Cyst 


Bartholin gland cyst/abscess 


rmal Bartholin gland 


e Idiopathic or sec to Trauma, Edema. 
e 40 clock or 8 o clock position 


vs Skene Gland cyst which are lateral to Urethral meatus 


¢ Asymptomatic Cyst: Observation only; self resolve 


e Symptomatic Cyst/Abscess: Incision & Drainage + Word Catheter to reduce recurrence 


e Recurrent Cyst: Marsupialization procedure, which creates another point of drainage for the Bartholin 
gland. 
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Word catheter Bartholin gland marsupialization 


1. Incise & drain cyst or abscess 2. Evert edges of cyst or abcess 
& suture to mucosal edge 


Lichen Sclerosus 


Vulvar lichen sclerosus 
Epidemiology | e Prepubertal girls & perimenopausal or postmenopausal women 


e Thin, white, wrinkled skin over the labia majora/minora; atrophic 
changes that may extend over the perineum & around the anus 
e Excoriations, erosions, fissures from severe pruritus 


e Punch biopsy of adult-onset lesions to exclude malignancy 


Clinical features 


e Superpotent corticos' 


e In severe cases, normal anatomic structures may be obliterated or atrophied, leading to loss of the 
labia minora and clitoral hood retraction, which can result in dyspareunia. 


Does NOT affect the vaginal mucosa, which is an important distinguishing feature from 
atrophic vaginitis and Lichen Planus 


e Biopsy is recommended only in ADULTS not children 


Vulvar lichen sclerosus 


Fused 
clitoral hood 


N 
Obliterated 
labia minora 
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Vulvar Lichen Planus 


Vulvar lichen planus 


Clinical features 


e Women age 50-60 

e Vulvar pain or pruritus 

e Dyspareunia 

Erosive variant (most common): 

o Erosive, glazed lesions with white border 
o Vaginal involvement + stenosis 

o Associated oral ulcers 

Papulosquamous variant: 

o Small pruritic papules with purple hue 


Diagnosis 


Vulvar biopsy 


Treatment 


High-potency topical corticosteroids 


Acute vaginal inflammation that causes friable vaginal mucosa and a serosanguinous vaginal 
discharge; chronic inflammation can eventually result in stenosis of the vaginal introitus. 


Vulval Cancer 


Vulvar cancer 


Etiology 


Diagnosis 


Risk factors 


Clinical features | e Vulvar plaque/ulcer 


e Persistent HPV infection 
e Chronic inflammation 


e Tobacco use 

e Vulvar lichen sclerosus 

e Immunodeficiency 

e Prior cervical cancer 

e Vulvar/cervical intraepithelial neoplasia 


e Vulvar pruritus 


e Abnormal bleeding 


e Biopsy 


Vagina 


e Patients with cytology results that show bacterial vaginosis on Pap testing should be asked about 


HPV = human papillomavirus. 


symptoms (eg, malodorous vaginal discharge). 


Symptomatic patients are screened (eg, wet mount microscopy, potassium hydroxide whiff 


testing) and treated if the diagnosis is confirmed. 


Asymptomatic patients do not require treatment. 


Vaginal foreign bodies in children 


Epidemiology 


Clinical features 


Management 


e Usually prepubertal girls 
e Toilet paper most commonly retained object 


Vaginal spotting 
Malodorous vaginal discharge 
No signs of trauma (eg, lacerations) 


e Topical anesthetic & warmed fluid irrigation 
e If necessary, vaginoscopy under anesthesia 


e Speculum examination should not be performed in a prepubertal girl. 
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It can result in significant discomfort and trauma due to the narrow vaginal introitus and sensitive 
hymenal tissue from a low estrogen level at this age. 


Even when under anesthesia, prepubertal girls should be evaluated with vaginoscopy, not speculum 
examination. 


9 e Vulvovaginitis in a prepubertal child presents with vaginal itching and erythema, as well as 
foul odor or vaginal discharge based on the cause. 
Causes include poor hygiene, foreign bodies, occlusive clothing, exposure to irritants, and 
infection. Children presenting with vulvovaginitis should be carefully evaluated for signs and 
symptoms of physical or sexual abuse. 


Treatment of nonspecific vulvovaginitis is initially conservative, with recommendations to 
improve hygiene and limit exposure to irritants such as bubble baths or synthetic 
materials. 


Vaginismus 


Genito-pelvic pain/penetration disorder 


Sexual trauma 
Lack of sexual knowledge 
History of abuse 


Risk factors 


Pain with vaginal penetration 
Distress/anxiety over symptoms 
No other medical cause 


Clinical features 


Desensitization therapy 
Kegel exercises 


Treatment 


e What is the likely diagnosis in a premenopausal woman with aversion to sexual intercourse due 
to muscle spasm/pain with penetration? External pelvic examination is unremarkable. 


Genito-pelvic pain/penetration disorder (vaginismus) 
treatment is aimed at relaxing the vaginal muscles (e.g. desensitization therapy, Kegel exercises); 


Differentiated from vulvodynia by absence of pain to superficial touch of the vaginal vestibule 


Cancer 


Vaginal cancer Sarcoma botryoides 


Clear cell 
Type Squamous cell adenocarcinoma 
Epidemiology | Age > 60 Age <20 


e HPV 16 or 18 In utero exposure to 
Risk factors e History of cervical dysplasia | diethylstilbestrol 
or cancer 
ə Cigarette use 


Location of Upper 1/3 of the posterior Upper 1/3 of anterior 
cancer vaginal wall vaginal wall 


e Malodorous vaginal discharge 
e Postmenopausal or postcoital vaginal bleeding 
e Irregular mass, plaque, or ulcer on vagina 


a 


Clinical 
features 
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¢ The most significant risk factors for vaginal squamous cell carcinoma are smoking and HPV 
infection. 


similar to the risk factors for cervical cancer 


Miscellaneous 


Urethral Diverticulum 


Urethral diverticulum 


eink Urethral mucosa herniated 
Definition 


into surrounding tissue 


Urethral 
diverticul 


Dysuria 

Postvoid dribbling 
Dyspareunia 

Anterior vaginal wall mass 


Clinical features 


Urinalysis 

Urine culture 
MRI of the pelvis 
Transvaginal ultrasound uWors 


Diagnostic testing 


¢ Urethral diverticulum, an abnormal localized outpouching of the urethral mucosa into surrounding 
tissues. 


A urethral diverticulum typically arises from recurrent periurethral gland infections, which can develop 
into an abscess that can eventually breach the urethral mucosa. 


The persistent infection, inflammation, and increased tissue tension in the area causes a tender anterior 
vaginal wall mass that may present as dyspareunia or a palpable mass on pelvic examination. 


In addition, the diverticulum may collect urine and debris, resulting in a purulent discharge, dysuria, or 
postvoid dribbling. 


MRI is used to confirm the diagnosis of a urethral diverticulum; patients are treated via surgical 
excision. 
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Urethral prolapse 


Normal 


Occurs in Prepubertal girls 


Disorders of Sex Development 


Disorders of sexual development 


Breast Reproductive Axillary 
development organs m 


Absent uterus 
X-inked mutation & upper 
ERN of androgen vagina; 
syndrome receptor ciyptorchid 


Complete 


Müllerian 
agenesis Absent or 
(Mayer- Hypoplastic or oameni 
Rokitansky- absent müllerian upper vagina: 
Küster- ductal system ; 
Hauser normal 
syndrome) ovaries 


Normal 


Transverse Malformation of Pai 
vaginal urogenital sinus 


Saas vagina; 
septum & Millerian ducts foal 


ovaries 


Variable 
(depending 
on ovarian 

function) 


Complete/partial 
absence of 1 
X chromosome 


Normal uterus 
& vagina; 
streak ovaries 


Turner Syndrome 


Comorbidity screening in Turner syndrome 


Congenital heart defects*: 4-extremity BP, ECG, echocardiogram 
Cardiovascular Aortic dilatation/dissection**: TTE or cardiac MRI 
Metabolic syndrome: BP, HbA1c, lipid panel, LFT 


=o 


Musculoskeletal 


Vision & hearing 


*Aortic coarctation, bicuspid aortic valve. 
**High risk in pregnancy. 
BP = blood pressure; HbA1c = glycosylated hemoglobin; LFT = liver function test; TTE = transthoracic echocardiogram. 
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Turner syndrome 


Short stature 

Narrow, high-arched palate. . 

Low hairline 

Webbed neck Coarctation of aorta 


Bicuspid aortic valve Aortic dissection 


Broad chest with 
widely spaced nipples. 


L 


Cubitus valgus 


Streak ovaries 
Horseshoe kidney (amenorrhea, infertility) 
Congenital lymphedema 


©UWorid 


¢ All patients with Turners require screening for cardiac disease with 4-extremity blood pressures, 
ECG, and imaging (eg, echocardiography, cardiac MRI). 


If aortic dilatation is detected, beta blockers and aggressive blood pressure control are indicated: 


surgical repair may be considered based on aortic size and risk factors. 


Aromatase Deficiency 


Aromatase deficiency 


e Karyotype: 46 XX or 46 XY (normal sex development) 


e Pathophysiology: Mutations in the CYP19A1 gene which encodes for the enzyme aromatase > | serum estrogen 
and T serum testosterone 

e Clinical features 
» Females (46 XX) 


Birth: Ambiguous genitalia despite normal internal genital organs 
Puberty 


bt) 


» Both males and females 
Childhood 
Tall stature 
Osteoporosis (e.g., fractures following minimal trauma) 


typically disappear after delivery) 
s Treatment 


« Surgical correction of ambiguous genitalia 


e What is the likely diagnosis in an adolescent girl with delayed puberty, clitoromegaly, 


and osteoporosis? Laboratory exam reveals undetectable estrogen and elevated testosterone levels. 


Aromatase deficiency 


Mullerian Agenesis 
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Millerian agenesis 


Mullerian duct system defect 
Abnormal development of uterus, cervix & upper third of vagina 


Pathogenesis 


Primary amenorrhea 

Normal female external genitalia 

Clinical features Blind vaginal pouch 

Absent or rudimentary uterus 

Bilateral functioning ovaries (normal FSH) 


e Evaluate for renal tract abnormalities (eg, renal ultrasonography) 


Management ee r ; 
e Vaginal dilation (surgical or nonsurgical) 


5-Alpha Reductase 


5-a reductase deficiency 


46,XY genotype 

Impaired conversion of testosterone to DHT 
Impaired virilization during embryogenesis 
Normal male testosterone & estrogen levels 


Pathogenesis 


Male internal genitalia (eg, testes, vas deferens) 
Female external genitalia (eg, blind-ending vagina) 
Phenotypically female at birth 
Virilization at puberty (t testosterone) 
o Clitoromegaly 

Increased muscle mass 

Male pattern hair development 

Nodulocystic acne 


Clinical features 


DHT = dihydrotestosterone. 


Dx: elevated testosterone/DHT ratio. 


Male 


Gynecomastia 
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4 or normal LH TLH tLH 
TE 1 Testosterone L Testosterone tTestosterone "Estradiol 
Testicular or gonadal Central hypogonadism Primary hypogonadism Possible Testicular or 
germ-cell tumor (eg, pituitary tumor) (eg, Klinefelter syndrome) thyrotoxicosis adrenal tumor 


Evaluation of gynecomastia 


Enlargement of breast 
tissue in a male patient 


Discrete enlargement of 
glandular breast tissue 


Y 


v 


| 


Indistinct fatty enlargement, 
obese habitus 


Rule out toxic exposure No discrete glandular tissue _ 
(herbal supplements, = 
anabolic ae cannabinoids) Pseudogynecomastia 


nn, 


Measure hormone levels 
(hCG, LH, testosterone, estradiol) 


hCG = Human chorionic gonadotropin, LH = Luteinizing hormone 


Increased estrogen 


production or 
peripheral 
conversion 


Androgen 
deficiency 


Common pathological causes of gynecomastia 


Testicular, adrenal, or human chorionic 
gonadotropin-secreting tumors 


Cirrhosis or malnutrition 

Thyrotoxicosis 

Congenital excessive aromatase activity 
Androgen use 


Drugs (eg, spironolactone, cimetidine), 
herbal products (eg, tea tree oil, lavender oil) 


Primary or secondary male hypogonadism 
(eg, Klinefelter syndrome, testicular damage) 


Hyperprolactinemia 
Renal failure 


e What should you tell a pubertal boy (12-14 years) with gynecomastia? 


Reassurance 


Persistence will require work up 


©uworld 


Occurs in 2/3 of boys and is normal, Due to conversion of testosterone to estrogen 


Male Breast Cancer 
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Etiology 


Clinical 
features 


Management 


Pubertal gynecomastia 


e Imbalance of estrogens & androgens during midpuberty 
(Tanner stages 3-4) 


e Small (<4 cm) firm, unilateral or bilateral, subareolar mass 
e No pathologic features (eg, nipple discharge, axillary 
lymphadenopathy, systemic illness) 


e Reassurance & observation 
e Resolution within a year 
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Risk factors 


Presentation 


e Family history; BRCA 1/2 


Male breast cancer 


Abnormal estrogen/androgen ratio: Klinefelter syndrome, obesity, cirrhosis, marijuana use 


Subareolar mass 
Skin & nipple dimpling, induration, ulceration 
Often detected at advanced stage 


Diagnosis 


e Gynecomastia can have variable density but is typically symmetric, is centrally located with 


e Mammography 


Biopsy: invasive ductal carcinoma (hormone receptor-positive) most common 


respect to the nipple, and may have an indistinct margin with surrounding fat. 


e Breast cancer is more likely eccentric to the nipple, has well-defined or spiculated margins, and 


may contain calcifications. 


Hypogonadism 


Male secondary hypogonadism 


Clinical features 


e Fatigue, decreased libido 
e Testicular atrophy 
e Laboratory: low testosterone, low/normal LH 


Common causes 


e Pituitary tumors, hyperprolactinemia 

e Medications: opioids, glucocorticoids, exogenous androgens (withdrawal phase) 
e Infiltrative disease (eg, hemochromatosis) 

e Chronic/severe illness 

e Eating disorders, severe weight loss 


Breast enlargement in secondary hypogonadism is less prominent. (vs Primary) 


e Opioids suppress GnRH and LH secretion, leading to reduced Leydig cell testosterone synthesis, 


decreased spermatogenesis, and testicular atrophy. 


Urethritis 


First-line empiric treatment awaiting results: Single dose of intramuscular ceftriaxone plus a 7-day course of oral 


Infectious urethritis in men 


e Neisseria gonorrhoeae 
Chlamydia trachomatis 


Etiology 


Mycoplasma genitalium 


Trichomonas vaginalis 


Dysuria 
Discharge 


Manifestations 


Gram stain & culture 


Diagnosis 1 i 3 , : 

e Nucleic acid amplification testing 

e GU alone: ceftriaxone 

e GU + Chlamydia*: ceftriaxone + doxycycline 
Treatment 


ChlamydialMycoplasma: azithromycin 
Trichomonas: metronidazole 


*GU + uncertain Chlamydia status is also treated with ceftriaxone + doxycycline. 


GU = gonococcal urethritis. 


doxycycline 


e The diagnosis of infectious urethritis is made when 21 of the following are present: 


Gynae & Reproductive Health 


https://t.me/usmleinnercircle 


284 


e Purulent or mucopurulent penile discharge 


e 22 leukocytes per field on urethral swab Gram stain 


e Positive leukocytes on urine dipstick or 210 leukocytes/hpf on urinalysis 


9 Trichomoniasis is usually asymptomatic in men and is an uncommon cause of urethritis. 


Scrotum 


Varicocele 


Varicocele 


Pathophysiology 


Clinical features 


Initial 
management 


Primary 


Compression of left renal vein between SMA and 


aorta 


Incompetent venous valves 


"Bag of worms" mass 


e Pubertal onset 


Left-sided 


Decompresses when supine 


Reassurance and observation 


IVC 
Venous thrombus 


"Bag of worms" mass 
Prepubertal onset 
Right-sided 

Persists when supine 


Extrinsic compression (renal or retroperitoneal mass) of 


Abdominal ultrasound 


IVC = inferior vena cava; SMA = superior mesenteric artery. 


9 Left sided and Bilateral are common; Right sided should raise the suspicion for 


Malignancy 


Hydrocele 
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Varicocele 


Clinical 
presentation 


Soft scrotal mass ("bag of worms") 

o | In supine position 

o 7 With standing/Valsalva maneuvers 
e Subfertility 

Testicular atrophy 


e Retrograde venous flow 


Ultrasound ; ‘i ` 
E e Tortuous, anechoic tubules adjacent to testis 
findings ye ret - 
e Dilation of pampiniform plexus veins 
e Gonadal vein ligation (boys & young men with 
testicular atroph 
Treatment phy) 


e Scrotal support & NSAIDs (older men who do not 
desire additional children) 


NSAIDs = nonsteroidal anti-inflammatory drugs. 
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Normal anatomy 


Ductus 


deferens — cavity 


Scrotum 


Hydrocele 


©uworld 


Noncommunicating 
hydrocele 


Abdominal 


Communicating 
hydrocele 


Patent 
processus 
vaginalis 


Hydrocele 


Tunica 
vaginalis 


e Transillumination helps differentiate scrotal masses, as hydroceles are cystic and transmit light 
whereas inguinal hernias contain bowel that does not typically transilluminate. 


Most hydroceles, both communicating and noncommunicating, should spontaneously resolve by 
age 1 year and can be safely observed during that period. 


Prostate 


Prostatitis 


Clinical Fever, chills, malaise, myalgia 
presentation Pelvic pain, cloudy urine 


Pyuria, tender prostate 


Diagnosis 


coli) 


Treatment 


TMP-SMxX or fluoroquinolones 


Overview of prostatitis 


Urine culture positive (usually Escherichia 


Chronic 


« Dysuria and t urinary frequency 
« No symptoms of acute prostatitis 
+ Recurrent urinary tract infection 


« Pyuria with possible tender prostate 
+ Urine culture positive (usuallyEscherichia coli) 


« Fluoroquinolones 


e Cystoscopy and urethral catheterization should generally be avoided in patients with Acute Bacterial 
Prostatitis because passage of instruments through the urethra can cause septic shock (due to release 


of bacteria from prostate) or prostatic rupture. 


Patients who develop acute urinary retention due to prostatic swelling from ABP often require 


suprapubic (not urethral) catheterization. 


Chronic prostatitis/chronic pelvic pain syndrome 


e Pain in pelvis, perineum, genitalia 
Symptoms | e Irritative voiding symptoms (eg, urgency, hesitancy) 
e Hematospermia, pain with ejaculation 


e Noor mild prostate tenderness 


Diagnosis 2 i 
e Sterile urine culture 


Alpha blockers (eg, tamsulosin) 
Management| e Antibiotics (eg, ciprofloxacin), especially if history of UTI 
e 5-alpha-reductase inhibitors (eg, finasteride) 


UTI = urinary tract infection. 
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Chronic bacterial prostatitis 


e Young & middle-aged men 


Epidemiolo 
4 oy e 1 Risk with diabetes, smoking, urinary tract procedure 


e Coliforms enter from urethra via intraprostatic reflux 


Pathogens 
g e Escherichia coli causes >75% of cases 


e Recurrent urinary tract infection (with the same organism) 
e +/- Prostatic tenderness & swelling (often absent) 

e Pain with ejaculation 

e History of antibiotic treatment — transient improvement 


Presentation 


e Pyuria and bacteriuria on urinalysis 


Di i 
iagnosis e Bacteria in prostatic fluid > bacteria in urine 


Treatment | e Fluoroquinolones (eg, ciprofloxacin) for 6 weeks 
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e What is the most likely diagnosis in an elderly male with 3-month history of perinatal and scrotal 
pain, pain during ejaculation, and a mildly tender prostate? Vitals are within normal limits. 


Urine analysis shows: Positive WBC, Urine Culture Negative. 
Chronic Pelvic Pain Syndrome 


Diagnosis of exclusion. Patients present with persistent pelvic pain, irritation urological complains, 
and painful ejaculation 


Prostate Cancer & BPH 


e What is the most appropriate pain management for a patient with advanced prostate 
cancer with bony metastasis, status-post orchiectomy? 


Radiation therapy 
bisphosphonates are useful for controlling chronic pain, but radiation is more acute; 


anti-androgen therapy is not needed in patients that have undergone orchiectomy 


e What are the current recommendations regarding PSA screening in asymptomatic patients? 
Controversial; should be determined on a case-by-case basis by the physician and patient 

e What is the best next step in a male with nocturia, increased urinary urgency, and frequency? Vitals 

are normal. Rectal exam shows a diffusely enlarged and non-tender prostate with a smooth surface. 
Urine analysis 


Patients with lower urinary tract symptoms should have a urine analysis to evaluate for 
hematuria (bladder cancer, stones) and infection. 


Comparison of benign prostatic hyperplasia & prostate cancer 


Risk factors | + Age >50 + Age >40, African American & family history 
Affected part | + Central portion (transitional zone) + Usually peripheral zone of prostate but can be anywhere 


+ Symmetrically enlarged & smooth prostate | + Asymmetrically enlarged, nodules & firm prostate 
+ Can have elevated PSA + Markedly elevated PSA 


Medical therapy for benign prostatic hyperplasia 


Alpha-adrenergic e Relax smooth muscle in bladder neck, prostate capsule 
antagonists & prostatic urethra 


Examination 


(eg, terazosin, Usual first-line therapy 
tamsulosin) Side effects: Orthostatic hypotension, dizziness 


5-alpha-reductase Inhibit conversion of testosterone to dihydrotestosterone 
inhibitors Reduce prostate gland size 
(eg, finasteride, Effectiveness may take 6-12 months 
dutasteride) Side effects: Decreased libido, erectile dysfunction 


Used to treat overactive bladder (urinary frequency, 
urgency & incontinence) 


Side effects: Urine retention, dry mouth 


Antimuscarinics 
(eg, tolterodine) 


e What is the preferred initial treatment for uncomplicated benign prostatic hyperplasia (BPH)? 


Alpha-1 blockers (e.g. terazosin, tamsulosin) 
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5-alpha-reductase inhibitors can be used as an alternative or in addition to alpha blockers but 
have a slower onset of action 


9 e Patients can have re-growth of BPH after TURP. 


Penis 


Hypospadias 


Dorsal hooded 


Glans foreskin 


{ 
Corona — 


Penile shaft 4 


Normal urethral opening Hypospadias 


OUWord 


e Which anti-depressant medication is associated with priapism? 
Trazodone 


however the most common drug that causes priapism is prazosin 


Erectile Dysfunction 


Common causes of erectile dysfunction 


Clinical features 


e Cardiovascular risk factors (eg, hypertension, smoking, diabetes) 
e Abnormal vascular examination (eg, bruits, decreased pulses) 


Nowelonle e Neurologic comorbidity (eg, diabetic neuropathy, multiple sclerosis, spinal injury/surgery) 
a e Gradual onset, loss of bulbocavernosus reflex 


e Sudden onset 


Vascular 


Psychogenic | e Situational (eg, ED with partner, normal erection during masturbation) 
e Normal nonsexual nocturnal erections 


e Additional symptoms due to underlying disorder 
e Abnormal hormone levels (eg, TSH, prolactin) 


Si e Onset related to starting medication 
Medications i 
e Antihypertensives, SSRIs, antiandrogenic medications 


e Gradual onset 


Endocrine 


Hypogonadism | e Decreased libido, gynecomastia, testicular atrophy 
e Low serum testosterone 


ED = erectile dysfunction; SSRIs = selective serotonin reuptake inhibitors. 


e Lack of nocturnal erections suggests an organic etiology of erectile dysfunction, such 
as neurogenic or vascular. 


Normal testing suggests psychogenic etiology. 


Balanitis 
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Balanitis & balanoposthitis 


e Balanitis: inflammation of the glans penis 
Balanoposbthitis: inflammation of the glans penis + foreskin 


Definition 


Irritation (eg, poor hygiene, contact dermatitis) 
Etiologies Infection (eg, Candida albicans, bacterial flora, STIs) 
Trauma (eg, aggressive foreskin retraction) 


e Consider KOH microscopy for suspected Candida infection (eg, thick, white discharge)* 
STI screen if urethral discharge present 


Evaluation 


Foreskin hygiene, sitz baths 
Management Topical treatment (ie, antifungal or antibiotic) 


DM screen for Candida infection without risk factor (eg, diaper dermatitis, recent antibiotic use) 


*Empiric treatment appropriate with concurrent diaper dermatitis. 
DM = diabetes mellitus; KOH = potassium hydroxide; STI = sexually transmitted infection. 


Penis Fracture 


Clinical features 


« Pain; varies in intensity depending on severity of the injury 


» Pronounced soft tissue swelling, curving, and hematoma of the penis (“eggplant” appearance) 
« Blood at the urethral meatus in concomitant urethral injury 


References:!1] 


Treatment 


* Surgical procedure 
Exploration of the penis with evacuation of hematoma 
Repair of possible urethral injury with insertion of a catheter for stenting purposes 
Suture of rupture in the tunica albuginea 
« Postoperative measures 
Pain medication; prophylactic oral antibiotics 
Light compression dressing 
4 weeks of sexual abstinence (suppression of spontaneous erections with diazepam or stilboestrol may be 
considered) 
Follow-up with retrograde urethrography in patients with urethral reconstruction upon removal of the urethral 
catheter after 2 weeks 


{ Penile fracture is a urological emergency and requires immediate surgical treatment to restore functionality and 
minimize risk of long-term complications! 


e Are penile fractures typically managed medically or surgically? 
Surgically 


medical management of PF has a higher rate of complications 


Peyronie Disease 


eArises due to repetitive blunt trauma to the penis during sexual intercourse with subsequent aberrant 
wound healing. It is characterized by the formation of fibrous plaques (due to transforming growth 
factor-1 up-regulation) in the tunica albuginea. 


e Manifestations generally include penile pain, curvature, and dorsal nodules or plaques. 
Dx: Clinical or USG 


T/t: Spontaneous resolution or progressive PD often require NSAIDs drugs for pain; pentoxifylline to 
reduce fibrosis; and/or intralesional injections of collagenase. Surgery may be indicated in refractory 
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cases. 


Phimosis 


Phimosis 


Glans penis 


Urethral meatus 


Uncircumcised penis Phimosis Paraphimosis 
Physiologic in children Urologic emergency 


©uworld 


Phimosis, or the inability to retract the prepuce (foreskin) in an uncircumcised male patient, is usually considered physiologic in infants and young 
children. Forced manipulation of the prepuce may result in paraphimosis, the retraction and entrapment of the prepuce. Due to decreased 
lymphatic and venous blood flow to the distal penis, the presentation of paraphimosis includes edema and significant tenderness of the glans 
penis and prepuce. Initially, the glans may appear pink and soft. Without intervention, however, arterial blood flow may be compromised, leading 
to ischemia and penile tissue firmness and darkening (blue to black). 


Management of paraphimosis is emergency reduction, either manually or surgically, to maintain vascular flow to the glans penis. Circumcision is 
a definitive treatment option for preventing the recurrence of paraphimosis but may be unnecessary for an isolated episode that is easily resolved 
by reduction. 


e Pathologic phimosis is the inability to retract the foreskin due to scarring and fibrosis (eg, secondary 
to balanoposthitis) of the prepuce. 


Topical corticosteroids are used in these cases 


Testes 


Cryptorchidism 


Management of cryptorchidism in infants 


Undescended testicle 
(testicle not present in scrotum) 


| 


+ Bilateral nonpalpable testicles 
+ Hypospadias 


a 
| 


Evaluate for disorders of 


sex development* 


Age <6 months Age 26 months . 
+ Pelvic ultrasound 
| | + Adrenal/gonadal hormones 
Monitor for Refer for 


descent orchiopexy 


*eg, congenital adrenal hyperplasia, hypogonadotrophic hypogonadism, 
androgen insensitivity, gonadal dysgenesis. ©uworld 
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Cancer 


Testicular cancer 


Age 15-35 


Epidemiolo: 
7 2% Risk factors: Family history, cryptorchidism 


Unilateral, painlesstesticularnodule 


Manifestations Dull lower abdominal ache 


Metastatic symptoms (eg, dyspnea, neck mass, low back pain) 


Examination: Firm, ovoid mass 
Tumor markers (AFP, B-hCG) 


Diagnosis 
Scrotalultrasound 
Screening imaging (CT scan, chest x-ray) 
« Radical orchiectomy 
Treatment e Chemotherapy 


Cure rate ~95% 


Malignant testicular neoplasms 
Retain features of spermatogenesis 


Seminoma 
Germ cell | sennoma | B-hCG, AFP usually negative 


(95%) s 21 partially differentiated cells: yolk sac, embryonal carcinoma, teratoma, and/or choriocarcinoma 
Nonseminoma Ke 
B-hCG, AFP usually positive 
raal Often produces excessive estrogen (gynecomastia) or testosterone (acne) 
Stromal ii Can cause precocious puberty 


(5%) Rare 
Occasionally associated with excessive estrogen secretion (eg, gynecomastia) 


AFP = alpha-fetoprotein. 


e Patients with testicular cancer may present with low back pain due to para-aortic 
(retroperitoneal) lymphadenopathy. 


e Scrotal ultrasound 
solid, hypoechoic lesion (seminoma) or a 


lesion with cystic areas and calcifications (nonseminomatous germ cell tumor [NSGCT]) 


GERM CELL Seminoma Nonseminoma 
SEMINO MA ——--------- i ee NON-SEMINOMA Incidence Most common Less common 

B-HCG* | Elevated AFP levels No Common 

Ea H— H bk | Elevated BCG levels Rare Common 
CHORIOCARCINOMA YOLKSAC EMBRYONAL TERATOMA Radical inguinal orchiectomy Yes Yes 

P-HCG AFP AFP +B-HCG No marker Radiation therapy Radiosensitive Not radiosensitive 
l l Chemotherapy Yes Yes 
 TERATOCARCINO MA Retroperitoneal lymph node No Yes (many patients) 
AFP + B-HCG dissection 


9 If AFP is elevated, it excludes seminoma 


¢ What is the next best step in a patient with a hard mass in the left testicle and ultrasound 
evidence likely for a testicular tumor? 


Inguinal Radical Orchiectomy 


Do not cut the scrotum, may spread the disease. Likewise, do not perform needle biopsy. 


There is a high cure rate, even if there is metastasis. Kill first, investigate later— biopsy can be done 
with the orchiectomy. 
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FNAC and trans royal biopsy are contraindicated because of risk of spillage of cancer cells. 


Repro Paeds 


e What is thelarche? 


Onset of breast development as a result of release of estrogen 


e Adrenarche? 


Onset of pubic or axillary hair development in female as a result of release of adrenal 


androgens 


9 ¢ Breast buds are usually the first sign of puberty in females (15% is pubic hair). 
Firm, Retroareolar Mass, might be slightly Tender 


e What is the first sign of puberty in a male? 


Testicular enlargement 


Precocious Puberty 


e What is the treatment of premature thelarche and premature adrenarche? 


Tanner stages 


Tanner 1 
oa 
m 2 (age 10-11.5) 
A ar 
Tanner 3 (age 11.5-13) À 
ay 
Tanner 4 (age 13-15) x 
| 
| 


E 


Tanner 5 (age >15) 


None - Very common and benign in 1st 2 years of life 
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Evaluation of precocious puberty 


Early secondary 
sexual development* 


Advanced Normal 
bone age bone age 
Low High 
basal LH basal LH 
Y 
GnRH stimulation test Isolated breast Isolated pubic 
development hair development 
Low LH High LH 
Y Y 
Peripheral Central Premature Premature 
precocious puberty precocious puberty thelarche adrenarche 


‘Secondary sexual development in girls age <8 or boys age <9. 


Central: Idiopathic, Tumor; Peripheral: CAH, Exogenous, McCune Albright 


¢ What are the (4) components of the work-up for central precocious puberty? 
1. FSH, LH, sex steroids 
2. GnRH stimulation test (inc. in LH) 


3. MRI (r/o CNS lesions) - prior to starting GnRH agonist therapy 


4. Thyroid (r/o hypothyroidism) 


¢ What is the mechanism of treatment of central precocious puberty? 
GnRH agonists (leuprolide) 
e What is the likely diagnosis in an obese young girl that presents with pubic hair, acne, and normal 
bone age? 
Premature adrenarche 
adiposity can trigger excess insulin production, which stimulates the adrenal glands to produce 
sex hormones; associated with an increased risk of PCOS in adolescence 
e What is the likely diagnosis in a young girl that presents with precocious puberty with 
an advanced bone age, high FSHILH levels, and a normal MRI? 
Idiopathic precocious puberty 
t/t: Continuous GnRH agonist therapy (e.g. leuprolide) 
prevents premature epiphyseal plate fusion and maximizes adult height potential 


e What is the likely diagnosis in a young boy that presents with advanced bone age, coarse pubic hair, 
and severe cystic acne with low basal LH levels and normal testicular exam? 


Late-onset (non-classic) congenital adrenal hyperplasia 


due to 21-hydroxylase deficiency; excessive adrenal androgen production leads 
to peripheral precocious puberty 
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Pathogenesis 


Clinical features 


Complications 


McCune-Albright syndrome 


Mutation GNAS gene 
Constant G protein activation 


e Hormone overproduction 


Peripheral precocious puberty 


Irregular café-au-lait macules 


Polyostotic fibrous dysplasia 


Thyrotoxicosis 


Acromegaly 


Cushing syndrome 


girls typically have premature vaginal bleeding and breast development 


Neonatal Withdrawal Bleeding 


Neonatal withdrawal bleeding 


Physiology 


Clinical features 


Diagnosis & management | e 


In utero: maternal estrogen stimulates fetal endometrial proliferation 


After delivery: withdrawal of maternal hormones — endometrial sloughing in neonate 


Light vaginal bleeding in first 2 weeks of life 

+ Additional signs of maternal estrogen exposure: 
o Physiologic leukorrhea 

o Labial swelling 

o Breast hypertrophy + galactorrhea 


Clinical diagnosis 
Reassurance for parents 
Resolves on its own within days 


e What are consequences of intrauterine estrogen exposure? 


e Breast bud development is normal in infants of either gender 


e Newborn girls have bloody or mucoid vaginal discharge (most common cause of vaginal bleeding 


in neonate) 


Drugs 


¢ GnRH agonists are not recommended for adolescents due to decreased bone mineral density 


caused by prolonged use. 


Types of androgens 


Clinical features of androgen abuse 


Exogenous (eg, testosterone replacement therapy) 
Synthetic (eg, stanozolol, nandrolone) 
Androgen precursors (eg, DHEA) 


Side effects/ 
clinical presentation 


Reproductive 
o Men: decreased testicular function & sperm production, gynecomastia 


o Women: acne, hirsutism, voice deepening, menstrual irregularities 
Cardiovascular: left ventricular hypertrophy, possible | HDL & f LDL 
Psychiatric: aggressive behavior (men), mood disturbances 
Hematologic: polycythemia, possible hypercoagulability 


DHEA = dehydroepiandrostenedione. 


Progesterone 


Gynae & Reproductive Health 


https://t.me/usmleinnercircle 


294 


e Adolescents with irregular menstrual bleeding due to anovulatory cycles may benefit 


from progesterone therapy. 


progesterone, which is normally secreted by the corpus luteum during ovulatory cycles, causes 


differentiation of the proliferative endometrium into secretory endometrium; withdrawal causes 


menstruation 


* Common side effects of the injectable medroxyprogesterone contraceptive 


are vaginal bleeding/spotting and weight gain. 


¢ The progestin-releasing subdermal implant is a long-acting (ie, up to 3 years), reversible 


contraceptive that reduces menstrual bleeding in 50% of patients and causes amenorrhea in 20% of 


patients 


Useful for patients where estrogen is contraindicated 


OCP & IUD 


Combined estrogen/progestin oral contraceptive pills 


Adverse effects 
(most due to estrogen component) 


Benefits 


e Hypertension 
e Venous thromboembolic disease 


e Irregular, unscheduled bleeding 
e Breast tenderness, nausea, bloating 
e Amenorrhea 


Liver disorders (eg, hepatic adenoma) 
+ Serum triglycerides 


Pregnancy prevention 

Menstrual cycle regulation 

| Dysmenorrhea 

| Hyperandrogenism (eg, acne, hirsutism) 


Risk augmentation 


Should not be used in women age > 35 that use tobacco due to risk of myocardial infarction and stroke 


{ Risk of ovarian & endometrial cancer (if ever used) 
+ Risk of cervical cancer (only if currently or recently used) 


e Hypertension: due to increased angiotensinogen synthesis by estrogen during first-pass 
metabolism; discontinuing use can correct the hypertension in most patients 


Side effects & risks of combination oral contraceptives 


e Breakthrough bleeding 
Breast tenderness, nausea, bloating 


Amenorrhea 


Hypertension 
Venous thromboembolic disease 


Decreased risk of ovarian & endometrial cancer 


Increased risk of cervical cancer 


Liver disorders (eg, hepatic adenoma) 


Increased triglycerides (due to estrogen component) 
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Absolute contraindications 
to combined hormonal contraceptives 


Migraine with aura 

>15 cigarettes/day PLUS age >35 
Hypertension >160/100 mm Hg 

Heart disease 

Diabetes mellitus with end-organ damage 
History of thromboembolic disease 
Antiphospholipid-antibody syndrome 
History of stroke 

Breast cancer 

Cirrhosis & liver cancer 

Major surgery with prolonged immobilization 
Use <3 weeks postpartum 
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9 Weight gain is NOT a side effect of OCP 


¢ What is the preferred method of contraception for patients with breast cancer? 
Copper IUD 
all hormone-containing contraceptives are contraindicated in patients with breast cancer 


(both estrogen and progesterone may have a proliferative effect on breast tissue) 


¢ What is the recommended contraceptive for a woman with a history of anemia and medication non- 
compliance? 


Levonorgestrel IUD 


typically causes amenorrhea, which is beneficial in patients with anemia (versus the copper IUD, 
which can cause heavy menstrual bleeding); 


Also the progestin-releasing IUD does not affect thromboembolic risk. 


less common side effects include mood changes, breast tenderness, and headache 


Contraindications to IUD placement 


Pregnancy 
Endometrial or cervical cancer 
Copper IUD & Unexplained vaginal bleeding 
progestin IUD Gestational trophoblastic disease 
Severe uterine cavity distortion 
Active pelvic infection (eg, PID, cervicitis) 


e Active liver disease 


P tin IUD 
oe e Current breast cancer 


Copper IUD Wilson disease 


IUD = intrauterine device; PID = pelvic inflammatory disease. 


9 Age and parity are not contraindications to IUD insertion 


e In postpartum patients who are breastfeeding, progestin-only contraception methods (eg, 
subdermal progestin-releasing implant, progestin-releasing IUD) are preferred. 


Estrogen containing contraceptive avoided due to risk of thromboembolism 


Emergency Contraceptive 
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Emergency contraception 


Timing after SI or 
Method A Efficacy Contraindications 
intercourse 


e Wilson disease 
0-120 hr >99% e Active pelvic infection 
Severe uterine cavity distortion 


Copper-containing 
intrauterine device 


Breast cancer 
0-120 hr >99% e Active pelvic infection 
Severe uterine cavity distortion 


Progestin-releasing 
intrauterine device 


Ulipristal 0-120 hr | 98%-99% | e None 


Oral levonorgestrel 0-72 hr 92%-98% | e None 


Oral contraceptives* 0-72 hr 75%-89% | e None 


*Combined estrogen/progestin oral contraceptive pills containing levonorgestrel or norgestrel. 


IUD contraindicated if the patient has acute cervicitis or PID 


SERM 


Selective estrogen receptor modulators 


e Tamoxifen 
e Raloxifene 


e Competitive inhibitor of estrogen binding 
Mixed agonist/antagonist action 


Mechanism of action 


Prevention of breast cancer in high-risk patients 


Indications Tamoxifen: adjuvant treatment of breast cancer 
Raloxifene: postmenopausal osteoporosis 


Hot flashes 

Venous thromboembolism 

Endometrial hyperplasia & carcinoma (tamoxifen only) 
Uterine sarcoma (tamoxifen only) 


Adverse effects 


e Selective estrogen receptor modulators increase the risk for venous 
thromboembolism by increasing protein C resistance. 


due to estrogen agonist activity 


In addition, they increase 2/7/8/10, decrease antithrombin 3, and decrease protein S 


e What is the most common side effect of tamoxifen? 
Hot flashes (80%) 


due to anti-estrogenic activity in the CNS which causes thermoregulatory dysfunction in the 
anterior hypothalamus 


Tamoxifen decreases the blood cholesterol level and may protect against coronary artery 
disease. 


PDE-5 Inhibitors 
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Adverse effects of phosphodiesterase-5 inhibitors 


Cardiovascular | ° Hypotension (especially with nitrates, 
alpha blockers) 
e Blue discoloration of vision 
e Nonarteritic anterior ischemic optic neuropathy 


|_Senitourinary | + priapism OOO 
e Flushing 
e Headache 
e Hearing loss 


e What is the first-line treatment for most patients with erectile dysfunction? 


PDE-5 inhibitors (e.g. sildenafil) 
If patient has CAD and is on beta-blockers, which may be associated with ED, do not stop these 
medications unless patients are completely intolerant or experience severe side effects 
¢ PDE-5 inhibitors are contraindicated in patients who take nitrates and used cautiously in patients who 
take alpha blockers due to the risk of hypotension. 


use minimum doses of alpha blockers and sildenafil at least 4 hours apart 
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Obs 


Obs 


Physiology 
Physiologic Hydronephrosis of Pregnancy 


Exercise 

Vaccines 

RhD & ABO incompatibility 

Hormone 

Amniotic Fluids 
Polyhydramnios 
Oligohydramnios 


Fetus 


Gestational Age 
Fetal Surveillance 
Fetal Heart Rate 
Prenatal Testing & Screening 
Congenital Infections 
Group B Strep 
Syphilis 
Rubella 
HSV 
Hepatitis 
HIV 
IUGR 
Twins 
Demise 
Hydrops Fetalis 


Hypertension 


Preeclampsia 
Eclampsia 
HELLP 


Gestational Diabetes 
Pregnancy 


Preterm Labour 
Labour 
Breech 
External Cephalic Version 
Internal Podalic Version 
Shoulder Dystocia 
Post Term 
3rd Trimester Bleeding 
Placenta Previa 
Vasa Previa 
Uterine Rupture 
Placental Abruption 
PROM 
Chorioamnionitis 
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Obs 


Miscarriage/ Abortion 
Recurrent Pregnancy Loss 
Ectopic Pregnancy 
Hydatidiform Mole 
Choriocarcinoma 
Vomiting 
Hyperemesis Gravidarum 
Postpartum 
PPH 
Uterine Inversion 
Placenta Accreta 
Sheehan Syndrome 
Perineal Laceration 
Fistula 
Pubic Symphysis Diastasis 
Septic Pelvic Thrombophlebitis 
Postpartum Endometritis 
Urinary Retention 
Miscellaneous 
Back Pain 
Round Ligament Pain 
Liver Disorders of Pregnancy 
Pseudocyesis 
Drugs 
Uterotonic 


Physiology 


Renal/Urinary 


Cardiovascular 


Pulmonary 


¢ Fall in sodium concentration during pregnancy closely correlates with inc. production of hCG 


Normal physiological changes during pregnancy 


t Glomerular filtration rate & 
renal size, + blood urea 
nitrogen & serum creatinine 


Urinary frequency, nocturia 


Mild hyponatremia 


Dilutional anemia t Plasma volume & red blood cell mass 


Hormone-mediated $ in total protein S 
antigen & activity; f in fibrinogen & 
coagulation factors 


Prothrombotic state 


t Cardiac output & heart rate 


Chronic respiratory alkalosis 
with metabolic compensation, 
t PaO, & $ PaCcO, 


t Cardiac output & renal blood 
flow due to progesterone, 
with f renal excretion 


t Urine output & sodium excretion 


Hormones reset threshold to 
t ADH release from pituitary 


t Blood volume, + systemic vascular 
resistance 


Progesterone directly stimulates central 
respiratory centers to f tidal volume & 
minute ventilation 


Fall below 130 should prompt evaluation for pathologic causes of hyponatremia 
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9 t fibrinogen = low/normal fibrinogen in pregnancy may be sign of DIC 


e When should folic acid supplementation ideally begin for pregnancy? 4 weeks prior to pregnancy 
Consequences of deficiency? 
Neural tube defects (anencephaly, meningomyelocele) (look for inc. AFP) 


If patient with previous NTD pregnancy is on prenatal vitamins already, she still requires extra 
folic acid! 


Weight gain in pregnancy 


Prepregnancy 


Ideal weight gain Complications 
BMI (kg/m?) oe p 


<18.5 12.7-18.1 kg (28-40 Ib) | Inadequate weight gain 
e Low birth weight 
e Preterm delivery 

25-29.9 6.8-11.3 kg (15-25 Ib) | Excessive weight gain 
e Gestational diabetes mellitus 
5-9 kg (11-20 Ib) e Fetal macrosomia 
e Cesarean delivery 


18.5-24.9 11.3-15.9 kg (25-35 Ib) 


230 


Short interpregnancy interval 


Definition e <6-18 months from delivery to next pregnancy 


Maternal anemia 
PPROM 


Complications 5 
Preterm delivery 


e Low birth weight 


PPROM = preterm prelabor rupture of membranes. 


Physiologic Hydronephrosis of Pregnancy 
Due to 
1. Increase blood volume > Increased filtration 
2. High Progesterone — Ureteral Dilatation 
3. Uterine Compression — Dilatation of Proximal Ureters and Bilateral Hydronephrosis 


e No management needed 


e Renal pelvis and ureter dilation during pregnancy occurs more commonly on the right side 


due to cushioning provided by the sigmoid colon on the left 


Exercise 
¢ What exercise regimen is recommended for healthy women with uncomplicated pregnancies? 
20 - 30 minutes of moderate-intensity exercise on most or all days of the week 


contact sports and activities with high fall risk should be avoided; women with risk for preterm 
delivery, preeclampsia, or severe cardiopulmonary disease should also avoid exercise 
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Pregnancy & exercise 


Amniotic fluid leak 

Cervical incompetence 
Multiple gestation 

Placenta abruption or previa 


Absolute 


contraindications 
Premature labor 


Preeclampsia/gestational hypertension 


Severe heart or lung disease 


Contact sports (eg, basketball, 
ice hockey, soccer) 


Unsafe High fall risk (eg, downhill skiing, 
activities gymnastics, horseback riding) 


Scuba diving 
Hot yoga 


9 Prior cesarean delivery is NOT a contraindication to exercise. 


Vaccines 


Vaccines during pregnancy 


e Tdap 
e Inactivated influenza 
e Rho(D) immunoglobulin 


Recommended 


e Hepatitis B 
e Hepatitis A 
Pneumococcus 


Indicated for high-risk patients 


Haemophilus influenzae 


Meningococcus 


Varicella-zoster immunoglobulin 


e HPV 
e MMR 
Live attenuated influenza 


Contraindicated 


Varicella 


¢ Tdap: Given >26 weeks (in every pregnancy) 


If there is wound injury, give Tdap regardless of gestational age on the basis of standard wound 
management guidelines (e.g if not received in last 10 years) 


¢ What is the recommended management for a pregnant woman that is rubella-nonimmune? 
Immediate postpartum vaccination (e.g. MMR) 


contraindicated during pregnancy but safe during breastfeeding 


The inactivated influenza vaccine is safe during every trimester of pregnancy and 
while breastfeeding. 


RhD & ABO incompatibility 
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Indications for prophylactic administration of anti-D Hydrops fetalis 
immune globulin for Rh(D)-negative patients” ' 


e At 28-32 weeks gestation 
e <72 hours after delivery of Rh(D)-positive infant 


e <72 hours after spontaneous abortion ae ) . Pleural effusion 
e Ectopic pregnancy $ ~ A Dy 
e Threatened abortion IN ex Ica 


O Skin edema 
e Hydatidiform mole 


e Chorionic villus sampling, amniocentesis 
e Abdominal trauma Hepatomegaly - 
e 2nd- & 3rd-trimester bleeding Ascites 


Pericardial effusion 


e External cephalic version 


*Antepartum prophylaxis is not indicated if the father is Rh(D) negative. 


e What screening test is used to determine if an Rh(D)- pregnant woman has already alloimmunized? 
Antibody screen (indirect Coombs test) 
detects the presence of any RBC antibodies; 
Rh(D)- women with a negative antibody screen should still receive anti-D immune globulin at 28 


- 32 weeks gestation 


Rh alloimmunization 


Pregnancy 1 


Maternal 
anti-Rh(D) 
antibodies 


 Anti-Rh(D) antibodies 
A cross placenta & cause 
lysis of fetal RBCs 


Hemolytic disease of the fetus/newborn 


RBCs = red blood cells. 


IgM at first exposure, cant cross placenta. IgG seroconversion by the time of second pregnancy 
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Rh Antibody Screening 
: es 


Rh positive 


| 


No further 
screening 


e If unsensitized — re-screen at 28 weeks and delivery and give RhoGAM as indicated 


y Administration of RhD immune globulin is ineffective in a patient who has already developed 
RhD antibodies 


e What does "unsensitised" mean? 
Rh negative mother with no antibodies to Rh 

Next step? Give RhoGAM (anti-D Rh Ig) if: 

e Any maternal-fetal mixing (any gyn operation, delivery, abortion, C/S) 

e Unsensitized at 28 weeks 

e Within 72 hours of Delivery if baby is Rh-positive 
e The Kleihauer-Betke test may be used to determine if a higher dose of anti-D immune globulin is 
needed after a procedure or delivery. 


the standard dose (300 mg) is enough to neutralize 30 mL of fetal blood; this test is typically used 
when there is an increased risk of fetal blood cells entering the maternal circulation (e.g. placental 
abruption, amniocentesis) 


ABO hemolytic disease 


Risk factors 


Infants with blood types A or B born to a mother with blood type O 


Jaundice within 24 hours of birth 
Anemia 

t Reticulocyte count 
Hyperbilirubinemia 


Clinical features 


Positive Coombs test 


Serial bilirubin levels, oral hydration & phototherapy for most neonates 


Management : 5 P 3 
Exchange transfusion for severe anemia/hyperbilirubinemia 


e Antibodies against A and B are hemolytic. However, in addition to red blood cells, A and B antigens are 
present on the cells of all other fetal tissues. The reaction of the anti-A and anti-B antibodies with the 
antigens on these other cells neutralizes the antibody response, leading to a much milder form of 
hemolytic disease. 


¢ Non-invasive diagnosis of fetal anemia may be made by middle cerebral artery peak systolic 
velocity on Doppler ultrasound 


useful for fetuses at risk of anemia due to red cell alloimmunization 
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Hormone 


Maternal thyroid testing in pregnancy, first trimester 


| Hormone | change | Mechanism | 
Total T4 e B-hCG stimulates thyroid hormone 


production in first trimester 


e Estrogen stimulates TBG; thyroid 
increases hormone production to 
maintain steady free T4 levels 


TSH Decreased e Increased B-hCG & thyroid hormone 
suppress TSH secretion 


B-hCG = B-human chorionic gonadotropin; TBG = thyroxine-binding globulin. 


Unchanged or 


Freatd mildly increased 


Evaluation of hyperthyroidism in pregnancy starts with measuring Free T4 levels (it is the 
only reliable marker in pregnancy) 


e What is the treatment of hypo/hyperthyroidism in pregnancy? 
e Hyperthyroidism: PTU (1st trimester), Methimazole (2nd/3rd trimester) 
e Hypothyroidism: Levothyroxine 


o Monitor q4 weeks as pregnancy t TBG, which will increase L-thyroxine requirements 


¢ What is the recommended management for a woman with medically-managed hypothyroidism that 
desires to get pregnant in the near future? 


Increase levothyroxine dose at the time pregnancy is detected 


Amniotic Fluids 


e Polyhydramnios is characterized by an amniotic fluid index > 24 cm or a single deepest pocket > 8 cm. 


e Oligohydramnios is characterized by an amniotic fluid index < 5 cm or a single deepest pocket < 2 cm. 


Amniotic fluid index 


Oligohydramnios (AFI <5 cm) Polyhydramnios (AFI 224 cm) 
e Preeclampsia e Esophageal/duodenal atresia 
e Abruptio placentae e Anencephaly 
Causes e Uteroplacental insufficiency | e Multiple gestation 
e Renal anomalies e Congenital infection 
e NSAIDs e Diabetes mellitus 


e Fetal malpresentation 
e Umbilical cord prolapse 
e Preterm labor 


e Meconium aspiration 
Complications | e Preterm deliv 


e Umbilical cord compression 
e Preterm prelabor rupture of membranes 


AFI = amniotic fluid index; NSAIDs = nonsteroidal anti-inflammatory drugs. 


Polyhydramnios 


Management is based on severity, maternal symptoms, and gestational age: 


e Patients with severe or symptomatic polyhydramnios at preterm gestation are at increased risk 
for obstetric complications, including preterm labor and preterm prelabor rupture of membranes. 
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Therefore, these patients may benefit from amnioreduction (ie, amniotic fluid removal by 


amniocentesis) 


e Patients with mild, asymptomatic polyhydramnios at term gestation, can undergo expectant 
management because obstetric outcomes are unchanged by increased antenatal fetal surveillance 


or intervention. 


Oligohydramnios 


The etiology of oligohydramnios can vary with gestational age: 


e Early-gestation oligohydramnios is concerning for fetal etiologies (eg, aneuploidy, renal agenesis, 


posterior urethral valves) because amniotic fluid volume is dependent on normal fetal urine 


production. 


e Second- and third-trimester causes of oligohydramnios are typically due to uteroplacental 
insufficiency (with concomitant fetal growth restriction) or maternal causes, such as dehydration 
or rupture of membranes (with normal fetal growth). 


Fetus 


Gestational Age 


Ultrasound assessment of gestational age 


Ultrasound Accuracy 
parameter (days) 


Crown-rump 
length 


Biparietal 
diameter, head 
circumference, 

femur length 


Measuring fundal height 


Xiphoid 
process 


Symphysis 
pubis 


©uworld 


e What is the most accurate way to determine estimated gestational age? 


Ultrasound crown-rump measurement in the first trimester 


last menstrual period may be used to estimate gestational age if the patient has normal menses 


and a reliable LMP 


After 20 weeks gestation, fundal height in centimeters should directly correlate to gestational 


age in weeks with a small variation (eg, 2-3 cm) 
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Fetal Surveillance 


Antepartum fetal surveillance 


Abnormal result 


Test Description Normal result 
e Nonreactive: 
See e Reactive: <2 accelerations 
Nonstress External fetal heart rate monitoring for 20-40 s i 
a 22 accelerations e Recurrent variable or late 
test minutes ‘ ~ 
e 2 points decelerations 
* 0 points 


Biophysical profile 


e Nonstress test plus ultrasound assessment of 


the following: 
o Amniotic fluid volume 
o Fetal breathing movement 
o Fetal movement 
o Fetal tone 
e 2 points per category if normal 
(maximum 10/10) 
e O points per category if abnormal 


8 or 10 points 


e Equivocal: 6 points 
e Abnormal: 0, 2, or 4 points 
e Oligohydramnios 


Contraction stress 
test 


External fetal heart rate monitoring during 
spontaneous or induced (eg, oxytocin, nipple 
stimulation) uterine contractions 


No late or 
recurrent variable 
decelerations 


Late decelerations with >50% 
of contractions 


Doppler sonography 


of the umbilical artery 


Evaluation of umbilical artery flow in fetal 
intrauterine growth restriction only 


High-velocity diastolic 
flow in umbilical artery 


Decreased, absent, or 
reversed end-diastolic flow 


Biophysical profile* 


Normal > ae 
1. Nonstress test Reactive fetal heart rate monitoring 


2. Amniotic fluid volume 


Single fluid pocket 22 x 1 cm or amniotic 
fluid index >5 


3. Fetal movements 23 general body movements 


21 episodes of flexion/extension of fetal 
limbs or spine 


e Management? 


4. Fetal tone 


5. Fetal breathing 
movements 


Maximum score = 10; 0 = abnormal; 2 = normal for each component 


*Performed continuous observation for 230 minutes 


e 0-4: fetal hypoxia --> urgent delivery 


e ~6: repeat in 24 hours 


e 8-10: normal and rules out fetal hypoxia 


¢ What is the recommended management for a pregnant woman at 32 weeks gestation with gestational 


hypertension and a biophysical profile score of 6 at today's visit? 


Repeat biophysical profile in 24 hours 


pregnant women with gestational hypertension need weekly BPPs starting at 32 weeks 


21 breathing episode for 230 seconds 


gestation; a BPP of 6/10 is equivocal and should be repeated in 24 hours 


e What is the next step in management for a pregnant woman at 34 weeks gestation that presents 
with decreased fetal movement? Non-stress testing reveals a normal FHR but is non-reactive despite 


vibroacoustic stimulation. 
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Biophysical profile or Contraction stress test 


choice of test depends on resources available and contraindications 
(e.g. contraction stress test is contraindicated if there are contraindications to labor, such as 
placenta previa or prior myomectomy) 


g Normal fetal movements: 210 movements in 2 hours 


¢ What is the next step in management for a pregnant woman at 32 weeks gestation that presents 
with decreased fetal movement? Heart tones are heard by Doppler. 


Non-stress test 


i.e. recording the fetal heart rate while monitoring for spontaneous perceived fetal movements 


e What is the most common cause of a non-reactive non-stress test? 
Fetal sleep cycle 


vibroacoustic stimulation may be used to awaken the fetus; 


sleep cycles can last as long as 40 minutes therefore a non-reactive test should be extended to 40 


- 120 minutes 


¢ What is a normal (reactive) nonstress test? 


Nonstress test 


e Baseline of 110-160/min 
Reactive e Moderate variability (6-25/min) 
e 22 accelerations in 20 minutes, each peaking 215/min above baseline & lasting 215 seconds 


Nonreactive | * Does not meet criteria for reactivity 


Due to fetal sympathetic nervous system activity, which develops around 26 - 28 weeks (no reactivity 
before 28 weeks) 


NST — Non-reactive — Vibroacoustic Test/BPP — Still Non reactive/ equivoval or low 
score — Contraction Stress Test 


¢ Can a reactive non-stress test effectively rule out fetal acidemia? 
Yes 


a reactive NST has a high negative predictive value for fetal acidemia 
Non-reactive NST has a low positive predictive value for fetal acidemia (high rate of false positives) 


¢ Late- and post-term pregnancies require antenatal fetal surveillance beginning at 41 weeks with 
a biophysical profile to screen for fetal hypoxia. 


late- and post-term pregnancies are at risk for uteroplacental insufficiency (e.g. oligohydramnios, 
late decelerations) 
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aging placentas may have decreased fetal perfusion, which causes decreased renal perfusion and 


urinary output 


Late-term and postterm pregnancy complications 


ee 


e Oligohydramnios 


Meconium aspiration 


Stillbirth 
Macrosomia 
Convulsions 


Fetal Heart Rate 


Intrapartum fetal heart rate monitoring 


Relationship to contraction 
e Symmetric to contraction 


e Nadir of deceleration corresponds 
to peak of contraction 


e Gradual (>30 sec from onset to nadir) 


Etiology 
e Fetal head compression 
e Can be normal fetal tracing 


Relationship to contraction 
e Delayed compared to contraction 


e Nadir of deceleration occurs after 
peak of contraction 


e Gradual (>30 sec from onset to nadir) 


Etiology 
e Uteroplacental insufficiency 


Relationship to contraction 


e Can be but not necessarily 
associated with contractions 


e Abrupt (<30 sec from onset to nadir) 
e Decrease >15/min; duration >15 sec 
Variable | but <2 min 


Etiology 

e Cord compression 
e Oligohydramnios 
e Cord prolapse 


<30 | Recovery 
sec: 


Perineal trauma 


Cesarean delivery 


Postpartum hemorrhage 


Umbilical cord prolapse 


Umbilical - — Ruptured 
cord a & ( membranes 


Vagina 
Ouworld 


Occurs when the umbilical cord 
delivers through the cervix ahead of 
the presenting fetal part. 


Risk factors: 
e Malpresentation 


e Polyhydramnios 


e Cord Compression: Variable deceleration & return to baseline (Dec in amniotic fluid after 
rupture of membranes cause cord compression and decompression) 
e Cord Prolapse: Abrupt, prolonged deceleration with no return to baseline 


e Which type(s) of decelerations may be indicative of fetal hypoxia and/or acidosis? 


late and recurrent variable decelerations 
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Fetal heart rate variability 


Absent: undetectable amplitude 


Minimal: $5 bpm 


Moderate: 6-25 bpm 
Marked: >25 bpm 


CNS = central nervous system. 


Clinical significance 


Abnormal or 
intermediate pattern 


Etiology: 
CNS depressants 
(narcotics, alcohol, 
recreational drugs) 


* Temporary fetal sleep 


* Prematurity 


Fetal hypoxia 


Normal pattern 


Unclear significance 
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«Variable decelerations e Late decelerations (onset occurs after peaks of 


e Cord compression/prolapse 


e Treatment: 


uterine contractions) 


Treatment: Intrauterine resuscitation (O2, 


reposition mom) — if failure 
o Intermittent: <50% contrations — no —~ amnioinfusion or C-section 


treatment 


o Recurrent (>50% contractions): Intrauterine 
resuscitation (O2, reposition mom) 


— delivery if fails 


9 Cord Prolapse - Urgent C Section 


¢ What is the first-line intervention for a woman in first stage of labor with recurrent variable 


decelerations and moderate variability on fetal heart tracing? 


Maternal repositioning (e.g. left lateral decubitus, all fours) 


amnioinfusion (instillation of saline in intrauterine cavity) is a possible second-line 
intervention; assisted vaginal delivery could be indicated if the patient was fully dilated 


9 Amnioinfusion is contraindicated in a patient with a history of uterine surgery. 


¢ Fetal scalp stimulation is performed to evaluate fetal acidosis in patients who have no accelerations 


on FHR monitoring 


Obs r : 
https://t.me/usmleinnercircle 


310 


Obs 


Not performed in patients with decelerations 


Baseline fetal heart rate 


e Maternal fever (eg, intraamniotic infection) 

Fetal tachycardia e Medication side effect (eg, beta agonists) 
(>160/min) e Fetal hyperthyroidism 
e Fetal tachyarrhythmia 


Maternal hypothermia 
Fetal bradycardia Medication side effect (eg, beta blockers) 
(<110/min) Fetal hypothyroidism 
Fetal heart block (eg, anti-Ro/SSA, anti-La/SSB) 


Fetal heart rate tracing patterns 


Requires all the following criteria: 
¢ Baseline 110-160/min 
e Moderate variability (6-25/min) 
e No late/variable decelerations 
e + Early decelerations 
+ Accelerations 


Category | 


Category Il | » Not category | or III (indeterminate pattern) 


21 of the following characteristics: 

e Absent variability + recurrent late decelerations 
Category Ill} » Absent variability + recurrent variable decelerations 
e Absent variability + bradycardia 
e Sinusoidal pattern 


Cesarean Section for category 3 


Sinusoidal fetal heart rate 


FAR 240 bpm FHR 240 bpm! FOR 240 bpm! 


Fetal heart rate 


60 sec 


Contractions 
100 


UA 0 mmHg. Ò kPa UA mm Hg Ó WPa Ua O mmHg KPa 


Fetal anemia typically presents with a sinusoidal fetal heart tracing 


Prenatal Testing & Screening 
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Routine prenatal laboratory tests 


Initial prenatal visit 


Rh(D) type & antibody screen 
Hemoglobin/hematocrit, MCV, ferritin 
HIV, VDRL/RPR, HBsAg, anti-HCV Ab 
e Rubella & varicella immunity 

e Urine culture 


e Urine dipstick for protein 
+ Chlamydia PCR (if risk factors are present) 
e Pap test (if screening indicated) 


e Hemoglobin/hematocrit 


24-28 weeks « Antibody screen if Rh(D)-negative 
e 1-hr 50-g GCT 
36-38 weeks ¢ Group B Streptococcus rectovaginal culture 


anti-HCV Ab = hepatitis C antibody; GCT = glucose challenge test; HBsAg = hepatitis B surface antigen; MCV = mean corpuscular volume; PCR = 
polymerase chain reaction; RPR = rapid plasma reagin. 


100g 3-hour OGT to confirm ! 


9 An indirect antiglobulin (Coombs) test can be used to determine whether an Rh-negative 
patient has developed anti-Rh antibodies and is an important component of early prenatal care, 
especially in patients with previous pregnancies. 


Q Prenatal visits are recommended every 4 weeks until 28 weeks of gestation, every 2 weeks 
from 28 to 36 weeks of gestation and then every week until delivery. 


High-risk sexually transmitted infection screening in pregnancy 


High-risk patients 


Age <25 
Prior sexually transmitted infection 
High-risk sexual activity (eg, multiple partners, commercial sex work) 


Required screening 


Performed at initial prenatal visit & 3rd trimester: 
o HIV 

o Syphilis 

o Hepatitis B & C viruses 

o Gonorrhea 

o Chlamydia 


Prenatal testing 


Ti 
Hs Advantages 
(weeks) 


Test 


First-trimester 


9-13 
combined test* 
Cell-free fetal DNA 
Chorionic villus 
22 


sampling 


Second-trimester 
quadruple screen** 


Amniocentesis 


Second-trimester 18-20 
ultrasound 


Early screening Not diagnostic 18 4 4 


13 { 4 
High sensitivity & specificity for aneuploidy | Not diagnostic 


10-13 | Definitive karyotypic diagnosis Invasive; risk of spontaneous abortion 
Screens for neural tube defects & 7 ; 

15 Not diagnostic 
aneuploidy 


Trisomy | B-hCG | InhibinA | Estriol | AFP 
21 t t oy l 
Sa creer S Invasive; risk of membrane rupture, fetal p: 
15-20 | Definitive karyotypic diagnosis ana 18 di —ort ar 1 
injury & pregnancy loss = pr 
83 — = = = 
Cannot identify all abnormalities; some -— =. = 


Measures fetal growth, evaluates fetal 
anatomy, confirms placenta position 


1st trimester screening 


Trisomy B-hcG PAPP-A 


Disadvantages 


21 t 1 


2nd trimester screening 


findings are of uncertain significance 


*Pregnancy-associated plasma protein, B-hCG, nuchal translucency. 
**Maternal serum a-fetoprotein, estriol, B-hCG, inhibin A. 
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¢ When is cell-free DNA testing (cffDNA) indicated? 


Test used in 10 weeks gestation onwards to identify chromosomal aberrations (high specificity and 
sensitivity for aneuplodies); 


not diagnostic (must confirm with CVS or amniocentesis) 


Cell-free fetal DNA testing 


e Maternal age 235 

e Abnormal maternal serum screening test 

e Sonographic findings associated with fetal aneuploidy 
e Previous pregnancy with fetal aneuploidy 

e Parental-balanced Robertsonian translocation 


Indications 


e Screening for trisomy 21, 18, 13 & sex-chromosome aneuploidies 


pplication: e Fetal sex determination 


9 Cell free DNA is also used to screen for heritable disorders. In white patients these include 
Cystic Fibrosis, Tay Sachs, Spinal Muscular Atrophy. 


e What is the next step in management for a pregnant woman at 12 weeks gestation with 
an abnormally elevated beta-hCG level and increased nuchal thickness on ultrasound? 


Chorionic villous sampling (CVS) 


this patient has a positive first-trimester combined test; diagnosis is made via CVS or 
amniocentesis depending on gestational age 


Congenital Infections 


Clinical findings of congenital infections 


e Intrauterine growth restriction 
e Hepatosplenomegaly 

e Jaundice 

e Blueberry muffin spots 


Cytomegalovirus | ¢ Periventricular calcifications 


2 e Diffuse intracerebral calcifications 
Toxoplasmosis | © Severe chorioretinitis 


e Rhinorrhea 
Syphilis e Abnormal long-bone radiographs 
e Desquamating or bullous rash 


eine e Cataracts 
uber e Heart defects (eg, PDA) 


VZV: limb hypoplasia, cataracts and skin scars CMV periventricular calcifications 


e Zika: Intracranial calcifications + Microcephaly 


e Toxoplasma: Intracranial calcifications + Microcephaly/ 
Macrocephaly (hydrocephalous) 
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Chorioretinitis 


Inflammation 


a 


Pigmented 


scarring 


Congenital CMV infection is the most common cause of nonhereditary sensorineural 
hearing loss in children. The infection is frequently asymptomatic in infants but can cause 
progressive or delayed-onset, unilateral or bilateral hearing loss later in childhood. 


Group B Strep 


Preventing neonatal group B Streptococcus infection 


Antenatal screening e Rectovaginal culture at 36-38 weeks gestation 


e GBS bacteriuria or GBS urinary tract infection in current pregnancy (regardless of treatment) 
e GBS-positive rectovaginal culture in current pregnancy 
e Unknown GBS status PLUS any of the following: 
Indications for intrapartum prophylaxis o <37 weeks gestation 
o Intrapartum fever 
o Rupture of membranes for 218 hours 
e Prior infant with early-onset neonatal GBS infection 


Intrapartum prophylaxis e Intravenous penicillin 


GBS = group B Streptococcus. 


Intrapartum = During Labour !! Screen early but give penicillin only during labour ! 


9 Intrapartum antibiotic prophylaxis (IAP) is not necessary for planned cesarean delivery 
without labor or rupture of membranes because GBS transmission is low in such settings. 


e In patients with mild Penicillin allergy(e.g just rash) -> Cephalosporin 
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Pathogenesis 


Clinical findings 


GBS = group B Streptococcus. 


Syphilis 


e Which TORCH infections are routinely screened for in pregnant women during their first prenatal visit? 


Rubella and Syphilis 


other routinely screened infections include HIV, Hepatitis B, and Chlamydia trachomatis 


Neonatal group B Streptococcus infection 


Most common cause of neonatal sepsis, pneumonia & meningitis 
Early onset (age <1 week) 

o Usually exposure to bacteria in maternal genital tract 

Late onset (age >1 week) 

o Usually exposure to colonized contacts 


Sepsis, pneumonia, meningitis: 

o Temperature instability (eg, fever, hypothermia) 
o Irritability, lethargy, poor feeding 

o Tachycardia, hypotension 

o Respiratory distress (eg, tachypnea, grunting) 
Focal infection (late onset): 

o Septic arthritis 

o Cellulitis 


e Intrapartum antibiotic prophylaxis for mothers with positive screening GBS culture at 36 weeks 


Syphilis in pregnancy 


Universal at first prenatal visit 


Screenin 
g Third trimester & delivery (if high risk) 


Nontreponemal (RPR, VDRL) 


Serologic tests 
Treponemal (FTA-ABS) 


Treatment 


Intramuscular benzathine penicillin G 


Intrauterine fetal demise 


Pregnancy effects 
Preterm labor 


Hepatic (hepatomegaly, jaundice) 


Hematologic (hemolytic anemia, | platelets) 
Musculoskeletal ( long bone abnormalities) 
Failure to thrive 


Fetal effects 


FTA-ABS = fluorescent treponemal antibody absorption; RPR = rapid plasma reagin. 


Desensitize if penicillin allergic 


Early* 


Clinical 


features 


Late 


Diagnosis 


Congenital syphilis 


e Snuffles: copious clear, purulent, or serosanguineous rhinorrhea 
e Maculopapular rash 
e o Palms, soles, buttocks, legs usually involved 
o Desquamation & hyperpigmentation 
e Long bone abnormalities (eg, metaphyseal lucencies) 


e Saddle nose, notched (Hutchinson) teeth, saber shins, sensorineural hearing loss 


e Serologic testing: VDRL, RPR 
e Darkfield microscopy: Treponema pallidum in infectious material (eg, nasal discharge, skin lesions, placenta) 


Treatment | e Penicillin 


Prevention 


e First-trimester maternal screening; repeat if high risk (eg, other prenatal STI) 
e Prenatal penicillin 


*Nonspecific findings: jaundice, hepatosplenomegaly, growth restriction, "blueberry muffin" spots. 
RPR = rapid plasma reagin; STI = sexually transmitted infection. 
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Saber shins Hutchinson teeth 


Rubella 


¢ What is the treatment for a mother with rubella who is at 21 weeks gestation? 
Reassurance 
Infection from 1-11 weeks is associated wtih 90% risk 


After 20 weeks there is very low risk 


« Diagnosis 
+ Newborn and pregnant women 
PCR for rubella RNA (throat swab, CSF) 
Serology (IgM antibodies, IgG antibodies in abnormally high or 
persistent concentrations) 
Viral culture (nasopharynx, blood) 
« Fetus 
IgM antibody serology (chorionic villi, amniotic fluid) 
PCR for rubella RNA (chorionic villi, amniotic fluid) 
+ Treatment 
» Intrauterine rubella infection 
< 16 weeks: counsel to terminate pregnancy 
> 16 weeks: reassurance 
» Congenital rubella syndrome: supportive care (based on individual 
disease manifestations) and surveillance (including monitoring for 
late-term complications) 
« Prevention 
« Immunization of seronegative women before pregnancy 
« Nationally notifiable condition: Suspected congenital rubella syndrome 
should be reported to the local or state health department. 


Triad congenital rubella syndrome: CCC = Cataracts, Cochlear defect, 
f ( Cardiac abnormality 


9 Triad is NOT always present. 


HSV 
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Risk factors for neonatal herpes simplex 
virus infection 


Primary maternal infection 


Longer duration of rupture of membranes 
Vaginal delivery with active lesions 

Impaired skin barrier (eg, fetal scalp electrode) 
Preterm birth 


Pregnancy management in patients with HSV 


Prior HSV infection 


Yes No 
Antiviral suppression Routine 
beginning at 36 weeks prenatal care 
Lesion/prodromal 


symptoms during labor 


No Yes 


Vaginal delivery Cesarean delivery 


HSV = herpes simplex virus. 
©UWorld 


Hepatitis 


Perinatal hepatitis B virus infection Hepatitis C in pregnancy 


90% risk of vertical transmission without prophylaxis 
Epidemiology <2% risk after prophylaxis Potential 
Chronic infection in 90% of perinatally infected infants complications 


e Gestational diabetes 
Cholestasis of pregnancy 


Preterm delivery 
High maternal viral load 


Maternal HBeAgt+ Ribavirin is teratogenic & should be 
avoided 


Risk factors 


Perinatal exposure to genital secretions (most common) Maternal 


management No indication for barrier protection in 


serodiscordant, monogamous couples 


Transmission Transplacental (rare) 
Not transmitted by breastfeeding Hepatitis A & B vaccination 


HBV vaccine (active immunization) 
Prevention AND 
e HBIG (passive immunization) Prevention of 
vertical j 
HBIG = hepatitis B immune globulin; HBV = hepatitis B vaccine. transmission Scalp electrodes should be avoided 
Breastfeeding should be encouraged unless 
matemal blood present (eg, nipple injury) 


Vertical transmission strongly associated 
with maternal viral load 


Cesarean delivery not protective 


e What is the risk of a neonate developing chronic hepatitis B if mother has active Hep B infection? 
90% 
Treatment of newborn? HB vaccine + HBIG 


These should be administered within 12 hours of birth, regardless of the infant's birth weight or 
clinical condition. 


HIV 
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HIV management during pregnancy 


e HIV RNA viral load at initial visit, every 2-4 weeks after initiation or change of therapy, monthly until 
undetectable, then every 3 months 

e CD4 cell count every 3-6 months 

e Resistance testing if not previously performed 

e ART initiation as early as possible 

e Avoid amniocentesis unless viral load <1,000 copies/mL 


Antepartum 


e Avoid artificial ROM, fetal scalp electrode, operative vaginal delivery 
e Viral load $1,000 copies/mL: ART + vaginal delivery 
e Viral load >1,000 copies/mL: ART + zidovudine + cesarean delivery 


Intrapartum 


e Mother: Continue ART 
Postpartum | « Infant (maternal viral load $1,000 copies/mL): Zidovudine 
e Infant (maternal viral load >1,000 copies/mL): Multi-drug ART 


ART = antiretroviral therapy; ROM = rupture of membranes. 


e What is the recommended treatment for an infant born to a mother with an HIV viral load > 1000 
copies/mL? 


Multi-drug ART for > 6 weeks 


¢ What is the recommended antepartum treatment for a pregnant woman with HIV? 
Combined anti-retroviral therapy (CART) 


e.g. two NRTIs and an NNRTI or protease inhibitor 


How can you reduce risk of transmission of HIV in pregnancy? 
e CART (combined antiretroviral therapy) is recommended throughout pregnancy 
e Cesarean delivery if viral load > 1,000 
e HIV post-exposure ppx (neonatal zidovudine) 
e Avoid breastfeeding 


e Risk of transmission w/ treatment = <2% 


e Viral load <1,000 + CART -- may consider vaginal delivery + HIV post-exposure PPX 


HIV in infancy 


e High maternal viral load (eg, insufficient prenatal care, lack of antiretroviral therapy) 


Risk factors ; i 
e Breastfeeding by infected mother 


e Failure to thrive 
a e Chronic diarrhea 
Clinical 
e Lymphadenopathy, hepatosplenomegaly 
features E d 
e Pneumocystis pneumonia 


e Prolonged/refractory candidiasis 


Diagnosis | • HIV DNA or RNA PCR 
Treatment | • Combination antiretroviral therapy 


Selective loss of CD4+ T lymphocytes, however absolute lymphocyte count is normal (versus SCID); diagnosis is 


confirmed with PCR reaction testing 


9 Antibody testing is not performed at age <18 months as maternal antibodies may cause 
false positives 
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e Infants have high baseline levels of CD4 cells due to amplified thymic activity in the months after birth. 
Therefore, they frequently develop immunocompromised state from HIV at relatively high CD4 counts 


(eg, 1,000-1,200/mm3) 


9 D/D: SCID: Decreased absolute lymphocyte count and absence of lympoid tissue (vs 


Lympadenopathy in HIV) 


IUGR 


Fetal growth restriction 


Definition 


Weight <10th percentile for gestational age 


Maternal hypertension 
Pregestational diabetes mellitus 
Genetic abnormalities 
Congenital infection 


Risk factors 


Large anterior fontanel 
Thin umbilical cord 


Appearance 


Loose, peeling skin 
Minimal subcutaneous fat 


Placenta histopatholo! 
Evaluation 5 a 


Consider karyotype, urine toxicology, serology 


Polycythemia 
Hypoglycemia 
Hypocalcemia 
Poor thermoregulation 


Neonatal complications 


Fetal growth restriction 


Definition ¢ Ultrasound estimated fetal weight <10th percentile for gestational age 


Onset e 1st trimester e 2nd/3rd trimester 
z e Chromosomal abnormalities e Utero-placental insufficiency 
Etiology eae i et 
e Congenital infection e Maternal malnutrition 
Clinical features | » Global growth lag + "Head-sparing" growth lag 


e Weekly biophysical profiles 


Management | « Serial umbilical artery Doppler sonography 


e Serial growth ultrasounds 


Management 


Monitor/treat complications (eg, hypoglycemia, hypothermia, polycythemia) 


e Hypoglycemia: frequent screening and frequent feedings 
e Hypothermia: skin to skin with mother, examinations in incubator 


Polycythemia and hypocalcemia: screen if symptoms develop (eg, poor feeding, vomiting, jitteriness) 


Patients with FGR have a high risk for intrauterine fetal demise and require an immediate umbilical 


¢ FGR can be a complication of maternal vascular disease (eg, type 1 diabetes mellitus, chronic 
hypertension), which causes chronic placental vasoconstriction and ischemia with resultant 
uteroplacental insufficiency 


artery Doppler ultrasound to assess placental perfusion 


Bicornuate uterus with two separate endometrial cavities has less room for appropriate egg 
implantation, placental development, and fetal growth. Patients with this abnormality are also at 
increased risk for preterm delivery, fetal growth restriction, and malpresentation. 
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9 Fetal constitutional smallness is associated with short maternal stature, low 
prepregnancy weight, and fetal female sex. Constitutional smallness presents with an 
ultrasound-estimated fetal weight <10% for gestational age, normal umbilical artery Doppler 


evaluation, and appropriate interval growth. 
Constitutionally small infants have normal long-term outcomes. 


Twins 


Twin pregnancy 


Monochorionic, monoamniotic 


o 1 placenta, 1 amniotic sac 
Monochorionic, diamniotic 
o 1 placenta, 2 amniotic sacs 


o "T-sign" at intertwin membrane 
Dichorionic, diamniotic 

o 2 placentas, 2 amniotic sacs 

o "Lambda sign" at intertwin membrane 


Hyperemesis gravidarum 


Maternal 
complications 


* Congenital anomalies 
e Fetal growth restriction 


Fetal 
complications 


e The risk of preterm labor during a multiple gestation pregnancy may be reduced with adequate 
early weight gain 


Lambda sign for twins 


Dichorionic diamniotic 


Two placentas 
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T sign for twins 


Monochorionic diamniotic 


Chorion 


Amnion 


Single placenta 


IC 5-9H/OB MI 0.9 RAB 4-8L/0B 
0.9/7.3cm/31Hz Tis 0.2 13.6cm / 17Hz 


e Monochorionic monoamniotic twins are typically managed inpatient beginning at 28 weeks 
gestation with frequent fetal monitoring (eg, nonstress test) and antenatal corticosteroid administration. 


Patients are delivered preterm (32-34 weeks gestation) via cesarean delivery. 


Demise 
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Intrauterine fetal demise 


Definition e Absent fetal cardiac activity at 220 weeks gestation 


Aneuploidy 

Fetal or placental anomalies 

Fetal growth restriction 

Congenital infection 

Substance use (eg, tobacco, cocaine) 


Risk factors 


Maternal conditions (eg, hypertension, diabetes 
mellitus) 


Fetal 

e Autopsy 

e Gross & microscopic examination of placenta & 
umbilical cord 

Evaluation e Karyotype/genetic studies 

Maternal 

e Kleihauer-Betke test 

e Antiphospholipid antibodies 

e Coagulation studies* 


Kleihauer-Betke: A maternal blood smear is exposed to acid, and stained afterwards. Adult hemoglobin 
is removed by the acid, whereas fetal hemoglobin (HbF) is not, resulting in pink color cells that indicate 


fetal hemoglobin on a positive test. 


9 Women with unexplained late term still birth , should undergo weekly non-stress testing in the 
third trimester starting at 32 weeks gestation 


9 Even after thorough evaluation, up to half of IUFDs have no identifiable cause. Therefore, 
patients should be counselled in advance that testing may be negative. 


Intrauterine fetal demise Delivery planning for a nonviable fetus 
Fetal death at >20 weeks e Anencephaly 
Diagnosis Absence of fetal cardiac activity on ultrasound 


20-23 weeks 
e Dilation & evacuation 
OR 
e Vaginal delivery” 


224 weeks 
e Vaginal delivery” Obstetric management 


e Bilateral renal agenesis 
e Holoprosencephal 
Fetal diagnosis a paa 
e Acardia 

e Thanatophoric dwarfism 


e Intrauterine fetal demise 


Management 


e Vaginal delivery 
e No fetal monitoring 


Complication | Coagulopathy after several weeks of fetal retention or 3 3 
Neonatal management Palliative care if not stillborn 


*Cesarean delivery by matemal choice if history of prior classical cesarean/myomectomy 


Induce vaginal delivery when mother is ready 


9 Development of DIC requires urgent delivery 
of the fetus, via vaginal or cesarean delivery. 


e What is the recommended management for a pregnant woman at 28 weeks gestation that presents in 
labor for a fetus diagnosed with anhydramnios and anencephaly? The fetus is in breech presentation. 


Allow spontaneous vaginal delivery 
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the priority for patients with lethal fetal anomalies (e.g. anecephaly) is to minimize 
maternal morbidity/mortality; C-section has an increased risk of maternal complications 


A breech presentation in lethal anomalies does not require a C-section (vaginal delivery preferred due 


to increased risk of maternal complications associated with C-section) 


e What is the next step in management for a pregnant woman at 25 weeks gestation that presents after 
feeling no fetal movement for the past two days? Fetal heart sounds are not heard on Doppler. 


Transabdominal ultrasound 


the patient likely has intrauterine fetal demise (fetal death at > 20 weeks), which must be 
confirmed by the absence of fetal cardiac activity on ultrasound 


e Because parents may blame themselves for the baby's death, it is important for the physician to respond 


with a clear statement that it is not their fault and there is nothing they could have done to prevent the 


loss. 


The physician should also avoid prematurely changing the focus of discussion to medical 


management and reassurance about future pregnancies. 


Referring to the fetus as their "baby" and avoiding medical terminology (eg, fetal demise) are 


helpful. 


Hydrops Fetalis 


Fetal hydrops 


A e 7 cardiac output demand causing heart failure 
Pathogenesis 7 ae as 5 X 
e 1 fluid movement into interstitial spaces (third spacing) 


e Pericardial effusion 
Pleural effusion 
Ascites 
Skin edema 
Placental edema 


Clinical features 


Polyhydramnios 


Immune 
o Rh(D) alloimmunization 
Nonimmune 
Etiology o Parvovirus B19 infection 
o Fetal aneuploidy 
o Cardiovascular abnormalities 
o Thalassemia (eg, hemoglobin Barts) 


High output heart failure 


Hypertension 


Hydrops fetalis 


Pleural effusion 


Hepatomegal' 
i an Pericardial effusion 


Ascites 
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Chronic hypertension 


Hypertensive disorders of pregnancy 


e Systolic pressure >140 mm Hg &/or diastolic pressure >90 mm Hg prior to conception or 


Gestational hypertension 


Preeclampsia 


Chronic hypertension with 
superimposed 
preeclampsia 


20 weeks gestation 


+ No proteinuria or end-organ damage 


AND 


« Preeclampsia 
AND 
+ New-onset grand mal seizures 


Eclampsia 


e Sudden worsening of hypertension 
e Signs of end-organ damage 


e Proteinuria OR signs of end-organ damage 


Chronic hypertension AND 1 of the following: 


+ New-onset elevated blood pressure at >20 weeks gestation 


« New-onset elevated blood pressure at >20 weeks gestation 


e New-onset proteinuria or worsening of existing proteinuria at >20 weeks gestation 


Elevated blood pressure must be seen on 2 separate measurements taken at least 4 hours apart 


Obstetric complications of hypertension 


e Superimposed preeclampsia 

e Cesarean delivery 

Maternal | e Abruptio placentae 

e Postpartum hemorrhage 
Maternal mortality 


(labetalol) 


Fetal growth restriction + oligohydramnios 
Preterm delivery 


Intrauterine fetal demise 
Perinatal mortality 


Preeclampsia 


First-line (safe) 


e Methyldopa 
e Beta blockers 


e Hydralazine 


e Calcium channel 
blockers (nifedipine) 


Preeclampsia 


Risk factors 


Definition 


Severe features 


Nulliparity 


Antihypertensive medications in pregnancy 


e Thiazide diuretics e ACE inhibitors 


e Clonidine 


Angiotensin receptor 
blockers 


Aldosterone blockers 
Direct renin inhibitors 
Furosemide 


Preeclampsia prevention 


e New-onset hypertension & proteinuria &/or 


Definition 
Obesity end-organ damage at >20 weeks gestation 
Preexisting medical condition (eg, SLE, chronic hypertension) + Prior preeclampsia 
Multiple gestation e Chronic kidney disease 
Advanced maternal age nian |” Chronic hypertension 


New-onset hypertension* (SBP 2140 or DBP 290 mm Hg) 
at 220 weeks 


AND 


Proteinuria OR signs/symptoms of other end-organ damage 


Severe-range hypertension (SBP 2160 or DBP 2110 mm Hg) 
Platelets <100,000/mm* 

Creatinine >1.1 mg/dL or 2x normal 

Elevated transaminases >2x upper limit of normal 
Pulmonary edema 

Vision or cerebral symptoms (eg, headache) 


Management 


<37 weeks & no severe features: expectant 

237 weeks (or 234 weeks with severe features): delivery 
Severe-range blood pressure: IV labetalol, IV hydralazine, 
PO nifedipine 

Seizure prophylaxis: magnesium sulfate 


*On 2 measurements 24 hr apart. 
DBP = diastolic blood pressure; IV = intravenous; PO = by mouth; SBP = systolic blood pressure; 


SLE = systemic lupus erythematosus. 
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+ Diabetes mellitus 


Multiple gestation 
e Autoimmune disease 


Moderate risk 


* Obesity 
+ Advanced maternal age 


Nulliparity 


Prevention 


e Low-dose aspirin at 12 weeks gestation 


9 e High-risk patients also 
require a 24-hour urine 
collection for total 
protein at the initial 
prenatal visit to establish 
a baseline (prepregnancy) 
proteinuria assessment. 
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e What level of proteinuria is required to make a diagnosis of preeclampsia? 
2 300 mg/day (or a protein/creatinine ratio > 0.3) 
e Patients with preeclampsia are at increased risk of hemorrhagic and ischemic stroke due to acute 


elevations in cerebral perfusion pressure and intracerebral vessel rupture (hemorrhagic), as well as 
preeclampsia-mediated vascular endothelial damage and microthrombi formation (ischemic). 


NOT Subarachnoid Haemorrhage 


9 Preeclampsia can present upto 6 weeks after delivery. 


¢ What is the likely diagnosis in a pregnant woman with preeclampsia that develops sudden- 
onset dyspnea, hypoxia, and crackles? 


Pulmonary edema 
rare but life-threatening complication of severe preeclampsia 


Preeclamptic patients have generalized arterial vasospasm leading to increased systemic vascular 
resistance and high cardiac afterload -- the heart becomes hyperdynamic to try to overcome the 
systemic hypertension. 


Pathophysiology of pulmonary edema Treatment of preeclampsia 
in preeclampsia/eclampsia 


Generalized arterial 
vasospasm (systemic 


hypertension 
we ) Hydralazine IV, labetalol IV, Lower blood pressure acutely to 


or nifedipine PO decrease stroke risk 


Magnesium sulfate IV or IM Prevent or treat eclamptic seizures 


9 e In patients with Myasthenia Gravis and 


$ Afterload against which 
the heart is pumping 
4 Pulmonary capillary 
pressure 


Pulmonary edema Preeclampsia, magnesium 
sulfate is contraindicated because it 
———— may trigger a myasthenic crisis. 
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In these patients, seizure prophylaxis is 
with valproic acid. 


¢ What are the first-line agents (3) for maternal hypertensive crisis? 
nifedipine, hydralazine, or labetalol 
Be careful with labetalol -- if patient has bradycardia(<60 bpm) or asthma, do not give! 


Nifedipine is oral, thus patient may not be able to tolerate if they have emesis! 


Eclampsia 
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HELLP 


(preeclampsia + new-onset seizure) 


Eclampsia 


Clinical features 


e Hypertension, typically severe (ie, SBP 2160 or DBP 2110 mm Hg) 
e Seizure, typically tonic-clonic with postictal phase 

e Severe headache 

e Visual disturbances (ie, scotoma) 

e Hyperreflexia 

e Proteinuria 


3 . Mainly clinical 
Diagnosis E 
Bilateral frontal lobe edema on CT scan of the head 
Magnesium sulfate infusion 
Management Antihypertensive agent for severe hypertension 


Delivery 


DBP = diastolic blood pressure; SBP = systolic blood pressure. 


Clinical 
features 


Laboratory 
findings 


Treatment 


Preeclampsia 
Nausea/vomiting 
Right upper quadrant abdominal pain 


e Microangiopathic hemolytic anemia 
e Elevated liver enzymes 
e Low platelet count 


e Delivery 
e Magnesium for seizure prophylaxis 


Antihypertensive drugs 


e Delivery should occur at > 34 weeks gestation or with deteriorating maternal/fetal status 


Gestational Diabetes 


Gestational diabetes mellitus 


Pathophysiology . 


Human placental lactogen secretion 


24-28 weeks gestation 


Screening e 1-hr 50-g GCT 
e 3-hr 100-g GTT 
e 1st line: diet 
Management 


2nd line: insulin, glyburide, metformin 


Target blood glucose goals | e 


Fasting: $95 mg/dL 
1-hr postprandial: $140 mg/dL 
2-hr postprandial: <120 mg/dL 


Postpartum management 


Fasting glucose at 24-72 hr 
2-hr 75-g GTT at 6- to 12-week visit 


GCT = glucose challenge test; GTT = glucose tolerance test. 
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2-step approach forscreening & diagnosing gestational diabetes mellitus 


24-28 weeks gestation 


Step1 Gestational 
Blood gl i a 
+ Administer 50-g oral glucose load glucose, | diabetes unlikely 
+ Check serum glucose 1 hr later <140 mg/dL No further testing 
Blood glucose 
2140 mg/dL 


Step2 
+ Administer 100-g oral glucose load 
+ Check fasting serum glucose each 
hour afterward for 3 hr 


Diagnosis of gestational diabetes mellitus (22 abnormal values) 


Blood glucose level Carpenter & Coustan | NDR sd 
295 mg/dL (5.3 mmol/L) | 2105 mg/dL (5.3 mmol/L) 


2180 mg/dL (10 mmol/L) | 2190 mg/dL (10.6 mmol/L) 
2155 mg/dL (8.6 mmol/L) | 2165 mg/dL (9.2 mmol/L) 
2140 mg/dL (7.8 mmol/L) | 2145 mg/dL (8 mmol/L) 


NDDG = National Diabetes Data Group criteria. 


Patients with risk factors (e.g. obesity, previous GDM) should be 
screened earlier and re-screened at 24-28 weeks if negative 
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Prenatal diabetes screening 


High-risk" patient 
| No | Yes l 
Third-trimester Normal 


First-trimester 


Abnormal 


Abnormal 
No GDM 


1- to 3-year glucose screen Type 2 diabetes mellitus 
First-trimester screen 


*Obesity plus 21 of the following: prior GDM, prior macrosomic infant, 
family history (first degree), polycystic ovary syndrome, age 240, 
GDM = gestational diabetes mellitus. 
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All patients at risk for type 2 DM (eg, obesity, affected first-degree relative) require diabetic 
screening at the initial prenatal visit (eg, hemoglobin A1c, glucose challenge test). 


Infant of mother with diabetes mellitus: complications 
Maternal hyperglycemia 


First trimester 


Second & third 
trimesters 


+ Congenital heart disease 


+ Neural tube defects 


Fetal hyperglycemia 
& hyperinsulinemia 
+ Small left colon syndrome 
+ Spontaneous abortion 
— a T 
Y 
T Metabolic v Y 
demand Macrosomia t Glycogen 
synthesis 
Y 
Fetal 
hypoxemia Y Y 
Shoulder Glycogen deposition in 
y dystocia interventricular septum 
1 Erythropoiesis 
Y Y | Y 
Polycythemia Organomegaly Neonatal 
©UWorid 


M 
+ Brachial plexopathy Hypertrophic 
hypoglycemia + Clavicle fracture 


+ Perinatal asphyxia 


cardiomyopathy 


The fetus cannot produce insulin in the 1st trimester, thus hyperglycemia can disrupt organogenesis 
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Neonatal complications of diabetes during pregnancy 


e Maternal hyperglycemia — fetal hyperglycemia — B-cell hyperplasia & 
hyperinsulinemia 

e + Fetal fat & glycogen stores 

e {t Fetal metabolic demand 


Pathogenesis 


e Prematurity 

e Congenital anomalies (eg, caudal regression syndrome) 

Associated | e Macrosomia & associated complications (eg, brachial plexus injury, 
risks clavicle fracture) 

e Respiratory distress syndrome 

e Hypertrophic cardiomyopathy 


e Hypoglycemia 

Laboratory | e Polycythemia, low iron 

findings e Hypocalcemia & hypomagnesemia 
e Hyperbilirubinemia 


Hypertrophic cardiomyopathy in infants of diabetic mothers 


e Maternal hyperglycemia — fetal hyperglycemia & hyperinsulinemia 


Pathogenesis se hae is f s 
e t Glycogen & fat deposition in interventricular septum — dynamic LVOT obstruction 


Often asymptomatic 
Clinical findings May have respiratory distress and/or hypotension 
Systolic ejection murmur 


imagin Chest x-ray: cardiomegaly 
a e Echocardiogram: ¢ thickness of interventricular septum, | LV chamber size 


e Intravenous fluids & beta blockers to increase LV blood volume 


Prognosis e Spontaneous regression by age 1 


LVOT = left ventricular outflow tract. 


¢ The pathophysiology of hypocalcemia in infants of diabetic mothera relates to maternal 
hypomagnesemia, which is caused by osmotic diuresis in the setting of poorly controlled gestational 
diabetes. 


Low fetal magnesium concentrations, which reflect maternal levels, lead to PTH suppression and 
low calcium levels in the neonate. 


9 Symptomatic hypocalcemia can present with jitteriness 


¢ What maternal pathology is associated with increased risk for neonatal respiratory distress 
syndrome? 


Maternal diabetes 


maternal diabetes results in fetal hyperinsulinism, which antagonizes cortisol and blocks 
maturation of sphingomyelin. 


other risk factors include Prematurity, male sex, perinatal asphyxia and C-section 


Pregnancy 
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Absolute contraindications to pregnancy 


Pulmonary arterial hypertension 
Peripartum cardiomyopathy with residual LV dysfunction 
Heart failure with LVEF <30% 
Conditions in which pregnancy is contraindicated Severe coarctation 
Severe mitral stenosis 


Severe symptomatic aortic stenosis 
e Severe aortic dilation (eg, Marfan syndrome) 


Mananemont Recommend against pregnancy at preconception counseling visit 
g If pregnant, discuss abortion; if abortion declined, regular cardiology follow-up 


LV = left ventricle; LVEF = left ventricular ejection fraction. 


Pregnancy contraindicated UNLESS the condition is fixed first. 


Preterm Labour 


Cervical cone biopsy 
Preterm labor 


Prior spontaneous preterm delivery 
Multiple gestation 

Short cervical length 

Cervical surgery (eg, cold knife conization) 
Cigarette use 


Risk 
factors 


Screening Cervical length measurement by TVUS 
& Progesterone administration 


prevention Cerclage placement tissue 


Lesion, 
transformation _ 


Strongest: preterm delivery in a prior pregnancy ae 


Normal 
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Risk factor for Cervical insufficiency 


A negative fetal fibronectin test prior to term is an indicator of low risk for preterm delivery. 
high negative predictive value; fetal fibronectin levels are high until 20 weeks gestation 
and thus are not a reliable marker of preterm delivery in early pregnancy 


Preterm birth prevention 


Prior preterm delivery? 


J No Yes | 


Prior preterm delivery 
associated with painful 


2nd-trimester TVUS for 
cervical length 


contractions? 
-—— T No kba Yes ~| 
Normal cervical Incidental short cervix Cervical | Prior 
length (£2.5 cm at <24 weeks) insufficiency preterm labor* 
+ Routine care * Vaginal progesterone + Prophylactic + Progesterone 
cerclage (IM or vaginal) 


*Preterm labor = regular contractions causing cervical change at <37 weeks gestation with intact membranes. 
IM = intramuscular; TVUS = transvaginal ultrasound. 
OUWorid 
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e What is the first step in evaluating risk of preterm delivery in a patient with a history of cervical 
surgery (e.g. cold knife conization)? 


Transvaginal ultrasound measurement of cervical length in the 2nd trimester 


¢ What is the recommended management for a pregnant patient with no history of preterm labor and 
a short cervix (< 2 cm) on TVUS? 


Vaginal progesterone 


progesterone maintains uterine quiescence and protects against premature rupture of membranes 


Risk factors 


Obstetric injury 


5 z 24) Cerclage 
Cervical insufficiency 
Normal cervix Incompetent cervix Cerclage 
a 22 prior painless, 2nd-trimester losses 
Clinical features 


Collagen defects 
T | 
e Painless cervical dilation & i 4 i & 


Uterine abnormalities 
Long, Short, Amniotic sac Sutures 
Management | e Cerclage placement closed cervix dilated cervix bulging at os 


Cervical conization 
visible cervical dilation and no uterine contractions 


9 In patients who have bulging or prolapsing amniotic membranes, a rescue cerclage is not 
typically recommended due to the high risk of membrane rupture, complications (eg, 
intraamniotic infection, cervical trauma), and likely imminent delivery. 


Preterm labor management 


Preterm labor* 


| 


Maternal instability, 
intrauterine infection, |— Yes —> Immediate delivery | 


fetal distress/demise 
| 
No 
<32 weeks 32-34 weeks 34-37 weeks 

(very preterm) (moderate preterm) (late preterm) 
+ Antenatal corticosteroids + Antenatal corticosteroids + + Antenatal corticosteroids 
+ Penicillin if GBS+ or unknown + Penicillin if GBS+ or unknown + Penicillin if GBS+ or unknown 
+ Tocolysis: indomethacin + Tocolysis: nifedipine 


+ Magnesium sulfate 


*Preterm labor = regular contractions causing cervical change at <37 weeks gestation with intact membranes. 
GBS = group B Streptococcus ©vuworld 


Magnesium sulfate given <32 weeks for neuroprotection if birth is indicated. (Decreases risk for Cerebral Palsy) 


9 Tocolytics: Indomethacin (preferred if given with magnesium), nifedipine, Terbutaline. 


Obs l , 
https://t.me/usmleinnercircle 


330 


e Indomethacin C/I after 32 weeks due to risk of premature Fetal Ductus Arteriosus Closure. 
e It can also cause Decreased renal perfusion and fetal oliguria can result 


in oligohydramnios. Hence not given for more than 48 hours. 


¢ 30 year old female that has gone into preterm labor (32 weeks). The patient was given a drug to attempt 
to slow down the labor WHILE she is given appropriate pharmacotherapy to promote fetal lung 
development. An hour to 2 hours later the heart rate of the woman increases significantly. Mechanism? 


Nifedipine causing arterial dilation -> reflex tachycardia 


Labour 
Labour has three stages: 
e The first stage is when the neck of the womb (cervix) opens to 10cm dilated. 
e The second stage is when the baby moves down through the vagina and is born. 


e The third stage is when the placenta (afterbirth) is delivered. 


Stages of Normal Labor 


e Stage 1 Latent: 0-6 cm; <20 hr (nulli), <14 hr (multi) 


Stage 1 Active: 6-10cm 


e Stage Il: 10cm — delivery; 3 hr (n), 2 hr (m) 


Stage Ill: Fetus — placental expulsion; < 30 min 


False labor versus latent labor 
False labor Latent labor 


L Irregular, A 
Regular, increasing frequency 


Strength Increasing intensity 
None to 
poe e e | 
Cervical 
Yes 


False labor: characterized by mild, irregular contractions (Braxton Hicks contractions) that 
cause no cervical change 


¢ What is the recommended management for patients that present in false labor? 


Expectant management 


Disorders of the active phase of labor 


Diagnosis Clinical features Treatment 
e Cervical change slower than expected 5 

Protraction = Oxytocin 
+ Inadequate contractions 
No cervical change for 24 hours with adequate contractions 
OR Cesarean delivery 
No cervical change for 26 hours with inadequate contractions 
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e The active stage of labor typically begins at > 6 cm dilation ( 21 cm dilation every 2 hour) 


Protraction: <1 cm dilation in 2 hours 


9 Adequate contractions are defined as generation of > 200 Montevideo units (MVUs) 
in 10 minutes. 


In order to Operative Vaginal delivery to occur, fetal head must be fully engaged i.e at 0 


measured via an intrauterine pressure catheter 


station 


Second stage arrest of labor 


Definition 


Risk factors 


Etiology 


Management 


Insufficient fetal descent after pushing for: 


>3 hours if nulliparous 
>2 hours if multiparous 


Maternal obesity 
Excessive pregnancy weight gain 
Diabetes mellitus 


Cephalopelvic disproportion 
Malposition 

Inadequate contractions 
Maternal exhaustion 


Operative vaginal delivery 
Cesarean delivery 


9 Neuraxial anesthesia (eg, epidural) can lengthen the second stage of labor NOT first. 


¢ What is the most common cause of second stage 
arrest of labor? 


Fetal malposition (e.g. occiput transverse) 


the optimal fetal position is Occiput anterior 
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Occiput anterior position 


Occiput posterior position 


Anterior 


Posterior 


©UWorid 
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Left occiput transverse position 


Maternal pelvis 
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Occiput anterior positions 


Sagittal suture Pubic symphysis 


Posterior Anterior 
fontanel fontanel 


Coronal 
suture 


Left occiput anterior Occiput anterior Right occiput anterior 


9 Rupture of membranes when there is no palpable presenting fetal body part or there is fetal 
malpresentation carries a high risk for umbilical cord prolapse, which can lead to cord 
compression and fetal hypoxia. 


¢ What is the recommended management for a patient at 28 weeks gestation with the fetus in transverse 
lie position? The patient desires a vaginal delivery. 


Expectant management 
most fetuses in transverse lie spontaneously convert to vertex presentation prior to term; 


persistent malpresentation may require external cephalic version or C-section 


Transverse lie 


Palpable 
bulging bag 


Palpable : 

oN Ipable —_ ON Ipable 

m = lon-palpal Ee — lon-pal 
presenting part presenting part 
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Uterine surgical history & vaginal birth 


Doo wy SES Trial of labor contraindicated? 
5 
ve 
ve 


Abdominal myomectomy without uterine cavity entry No 


¢ Digital cervical examination is used to determine cervical dilation and fetal presentation (ie, the fetal 
part [eg, head, buttocks] directly overlying the pelvic inlet) 
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If fetal presentation (eg, cephalic, breech) is uncertain on digital cervical examination, a 
transabdominal ultrasound should be performed to confirm fetal presentation and determine the 


safest route of delivery. 


9 Amniotomy / latrogenic Rupture of Membranes are NO longer done. 


The most commonly injured nerves in the lithotomy position (with feet in stirrups) are the 
femoral nerve and the peroneal nerve. The femoral nerve can be compressed under the 
inguinal ligament when the hip is flexed greater than 90 degrees, which can lead to numbness 


of the anterior and medial aspects of the thigh, as well as weakness of the quadriceps muscle. 


Peroneal nerve injuries typically are caused by compression at the fibular head against the 
stirrup, leading to foot drop and numbness over the dorsal foot and lateral lower extremity 


Breech 


Frank 
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Breech presentation 


Frank: hips flexed & knees 
extended (buttock presenting) 


Breech 
Complete: hips & knees flexed 


es 
typ Incomplete: 1 or both hips not 


flexed (feet presenting) 


Advanced maternal age (235) 
Multiparity 

Uterine didelphys, septate uterus 
Uterine leiomyomas 

Fetal anomalies (eg, anencephaly) 
Preterm (<37 weeks gestation) 
Oligohydramnios/polyhydramnios 
Placenta previa 


External cephalic version 
Cesarean delivery 


Management 


Breech Presentation Types 


Incomplete Complete Single Footling Double Footling 


e Frank, Complete: Can try Vaginal 
e Incomplete, Footling: Vaginal Contraindicated 


e What is the recommended management for a pregnant woman at 35 weeks gestation that presents 


in preterm labor with the fetus in breech presentation on ultrasound? 
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Cesarean delivery 


betamethasone +/- penicillin may be administered as well 


e If vertex presentation on ultrasound? 


Expectant management 


9 Active labor is a contraindication for external cephalic version 


¢ What is the management of Breech presentation/Transverse Lie: 


e <37 weeks = no intervention as most fetuses spontaneously convert to cephalic 


e External cephalic version = >37 weeks, no active labor, no fetal distress — C-section if fails 


External Cephalic Version 


External cephalic version 


Procedure 


Absolute 
contraindications 


Complications 


Manual rotation of fetus to cephalic 
Decreases cesarean delivery rate 


Breech/transverse presentation 
237 weeks gestation 


Contraindication to vaginal delivery 
o Prior classical cesarean delivery 


o Prior extensive uterine myomectomy 


o Placenta previa 


Abruptio placentae 


Intrauterine fetal demise 


Contraindications to external cephalic version 


Indications for cesarean delivery regardless of fetal lie (eg, 
failure to progress during labor, non-reassuring fetal status) 


Placental abnormalities (eg, placenta previa or abruption) 


presentation 


Oligohydramnios 
Ruptured membranes 
Hyperextended fetal head 
Fetal or uterine anomaly 
Multiple gestation 


Active Labour 


External cephalic version 


Forward roll 
JN 
j a gpa) 
y am À f e- A \ 
v4 SS we 
lA V n Ne \ | x W, f D 
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e What is the next step in management for a healthy pregnant woman at 37 weeks gestation that desires 
a vaginal delivery? Ultrasound reveals the fetus is in a frank breech presentation. 


External cephalic version 


can be attempted in women with breech pregnancies at > 37 weeks of gestational age if there's 
no contraindications to vaginal delivery and the fetus is in good health 


Internal Podalic Version 
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Breech extraction of the second twin 


Place hand in uterus, grab fetal foot 


Shoulder Dystocia 


Shoulder dystocia 


Failure of usual obstetric maneuvers to 


Definition 5 
deliver fetal shoulders 


Fetal macrosomia 
Maternal obesity 


Excessive pregnancy weight gain 


Gestational diabetes 


Postterm pregnancy >42 Weeks 


Protracted labor 


Retraction of fetal head into the 


perineum after delivery (turtle sign) 


Deliver baby, feet first 


Shoulder dystocia 


1. McRoberts maneuver 
Legs flexed onto abdomen causes 
rotation of pelvis, alignment of sacrum 
& opening of birth canal 


2. Suprapubic pressure 
Applied to fetal anterior shoulder 


Complications of shoulder dystocia 


Fractured clavicle 


Fractured humerus 


Clavicular crepitus/bony irregularity 
{ Moro reflex due to pain on affected side 
Intact biceps & grasp reflexes 


Erb-Duchenne palsy 


Waiter's tip 

o Extended elbow 

o Pronated forearm 

o Flexed wrist & fingers 


Klumpke palsy 


Clawhand 
o Extended wrist 


o 


Flexed interphalangeal joints 


l 


Intact Moro & biceps reflexes 


Variable presentation depending on duration of hypoxia 


e Altered mental status (eg, irritability, lethargy), respiratory or feeding difficulties, poor tone, 
seizure 


Hyperextended metacarpophalangeal joints 


Obs 
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e In Erb & Klumpke Palsy, Management involves observation alone because most infants recover arm 
function spontaneously within a few months. 


Management of shoulder dystocia (BE CALM) 
Breathe; do not push 
Elevate legs & flex hips, thighs against abdomen (McRoberts) 


Call for help 


>jojlm| o 


Apply suprapubic pressure 
L | EnLarge vaginal opening with episiotomy 


Maneuvers: 

e Deliver posterior arm 

e Rotate posterior shoulder (Woods screw) - apply pressure to anterior aspect of the posterior shoulder 

+ Adduct posterior fetal shoulder (Rubin) - apply pressure to the posterior aspect of the posterior shoulder 
e Mother on hands & knees - “all fours" (Gaskin) 

e Replace fetal head into pelvis for cesarean delivery (Zavanelli) 


Nuchal cord reduction 


Reducing the nuchal cord 


Loop of umbilical 
cord wrapped 
around neck 


Post Term 


Late- & post-term pregnancy 


Definition 


e Prior post-term pregnancy 
Nulliparity 
Risk factors Obesity 
Age 235 
Fetal anomalies (eg, anencephaly) 


Fetal/neonatal 

o Macrosomia 

o Dysmaturity syndrome 

o Oligohydramnios 
Complications o Demise 

Maternal 

o Severe obstetric laceration 

o Cesarean delivery 

o Postpartum hemorrhage 


e Frequent fetal monitoring (eg, nonstress test) 
e Delivery prior to 43 weeks gestation 


Management 


Obs 
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. If you find signs of UteroPlacental insufficiency or fetal distress, immediate delivery. 


9 Placental sulfatase deficiency is a risk factor for post-term delivery. 


other risk factors include fetal adrenal hypoplasia and anencephaly 


3rd Trimester Bleeding 


Placenta Previa 


Placenta previa 


Prior placenta previa 

Prior cesarean section or other uterine surgery 
Multiparity 

Advanced maternal age 


Risk factors 


Clinical features 


Painless 3rd-trimester bleeding 


Transabdominal followed by transvaginal sonography 


Diagnosis/management i a S OR 
NO intercourse or digital vaginal examination 


Tit: 
e Stable with mild bleed: IV fluids & Observation 


e Unstable or acti: Immediate C/S 


9 Patients who present with vaginal bleeding after 20 weeks gestation should not undergo a 
Digital Cervical examination until USG has been performed to determine the exact location of 


placenta. (Risk of causing massive haemorrhage if it is placenta previa) 


¢ What recommendations should you make for diagnosis of placenta previa? 
Pelvic rest, abstinence from intercourse 


Treatment? Schedule C/S at 36/37 weeks 


¢ The majority (~90%) of cases resolve spontaneously due to lower uterine segment lengthening 
and/or placental growth toward the fundus; therefore, initial management is with routine obstetric care. 


Vasa Previa 


Vasa previa 


Definition e Fetal vessels overlying the cervix 


e Placenta previa 

e Multiple gestations 
Risk factors 5 R 
e In vitro fertilization 


Succenturiate placental lobe 


Painless vaginal bleeding with ROM or contractions 
Clinical presentation | e FHR abnormalities (eg, bradycardia, sinusoidal pattern) 
Fetal exsanguination & demise 


Management e Emergency cesarean delivery 


FHR = fetal heart rate; ROM = rupture of membranes. 
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https://t.me/usmleinnercircle 


338 


Obs 


Uterine Rupture 


e What is most important risk factor for uterine rupture? 
Previous C-section or myomectomy (scar becomes weakest point of uterus) 
Presentation? 
e Painful 3rd trimester bleeding, sudden abdominal pain during labour 
e Loss of fetal station (presenting fetal part retracts) 
e Palpable fetal parts on abdominal exam 
e Fetal heart decels (bradycardia) 


Laboring patients at high risk of uterine rupture require urgent laparotomy and delivery 


Uterine rupture 
Fetal heart rate 


FHR 240 bpm 


Uterine 
contractions f> 


Contractions 


Progressively decreasing contraction amplitude: Staircase Sign 


Placental Abruption 


Abruptio placentae 


Definition + Placental detachment from the uterus before fetal delivery 
e Hypertension, preeclampsia 
e Abdominal trauma 
Risk factors 


Prior abruptio placentae 
Cocaine & tobacco use 


Sudden-onset vaginal bleeding 
Abdominal or back pain 

High-frequency, low-intensity contractions 
Rigid, tender uterus 


Clinical presentation 


Clinical 


Diagnosis 
Ultrasound: + Retroplacental hematoma 


Fetal hypoxia, preterm birth, mortality 


C licati 
e eka Maternal hemorrhage, disseminated intravascular coagulation 


Painful Bleeding which may be concealed 


¢ Regular, High frequency contractions (vs irregular and decreasing in Uterine Rupture) 


9 Occurs after 20 weeks gestation. 
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9 Uterine tachysystole (eg, >5 contractions in a 10 minute period). 


e What is the initial management for a hemodynamically unstable pregnant patient that presents 


with abruptio placentae following a motor vehicle accident? 


IV fluid resuscitation and left lateral decubitus positioning 


left lateral decubitus position displaces the uterus off the aortocaval vessels and maximizes cardiac 


output 


PROM 


Preterm prelabor rupture of membranes (PPROM) 


Definition e Membrane rupture at <37 weeks prior to labor onset 


e Prior PPROM 
Risk factors e Genitourinary infection (eg, ASB, BV) 
e Antepartum bleeding 


e Vaginal pooling or fluid from cervix 
Nitrazine-positive (blue) fluid 
e Ferning on microscopy 


Diagnosis 


e <34 weeks (reassuring): latency antibiotics, corticosteroids 
Management e <34 weeks (nonreassuring): delivery 
e 234 weeks: delivery 


e Preterm labor 

e Intraamniotic infection 
e Placental abruption 
Umbilical cord prolapse 


Complications 


e Rupture of membranes before onset of uterine contractions AND before <37 weeks 


Management of preterm prelabor ROM 


Rupture of membranes 


J] 


<34 weeks | 34 to <37 weeks | 
Infection n 
i , + Delivery 
Uncomplicated fetal/maternal + GBS prophylaxis 
call aha aaa (eg, penicillin G) 
| + + corticosteroids | 
+ Expectant management | * Delivery 
+ Latency antibiotics * IAI treatment 
(eg, ampicillin & azithromycin) (eg, ampicillin & gentamicin) 
* Corticosteroids + Corticosteroids 
* Fetal surveillance * Magnesium if <32 weeks 
GBS = group B streptococcal; IAI = intraamniotic infection; ROM = rupture of membranes. ©uworld 


Tocolysis is NOT indicated in PROM. It is only used to preterm labour if membranes have not 


yet ruptured. 
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¢ What are the risk factors for premature and premature/preterm rupture of membranes? 
e Ascending infection (GBS) 
e Smoking 
e Multiple Pregnancies 


e Previous PPROM 


y Although membrane rupture typically presents as a sudden gush of fluid, patients can have a 
subclinical presentation with slow leakage occurring over days, with increased clear vaginal 
discharge. 


e What is the likely diagnosis in an obese, multiparous pregnant woman at 34 weeks gestation that 
presents with intermittent leakage of clear fluid and a negative nitrazine/fern test? 


Stress urinary incontinence 


A small pool of urine in the posterior vagina may be seen on speculum examination because urine 
can become trapped in the vagina (ie, retrograde vaginal voiding) during pregnancy 


differentiated from rupture of membranes by negative nitrazine/fern tests and absence of 


vaginal pooling 
Test 
= Nitrazine test . = ) 
* Fluid from vaginal exam placed as 
on strip of nitrazine paper passi 
= Paper turns blue in presence of A m ED 
alkaline (pH > 7.1) amniotic fluid m: 
* Fern test 
* Fluid from vaginal exam placed 
on slide and allowed to dry 
* Amniotic fluid narrow fern vs. 
cervical mucus broad fern 


https://t.me/usmleinnercircle 


341 


Intraamniotic infection (chorioamnionitis) 


Prolonged rupture of membranes (>18 hours) 


Preterm prelabor rupture of membranes 
Prolonged labor 
Internal fetal/uterine monitoring devices 


Repetitive vaginal examinations 
Presence of genital tract pathogens 


Maternal fever PLUS 21 of the following: 
Fetal tachycardia (>160/min) 
Maternal leukocytosis 
Purulent amniotic fluid 


Diagnosis 


Broad-spectrum antibiotics 


Management : 
Delivery 


Maternal: postpartum hemorrhage, endometritis 
Neonatal: preterm birth, pneumonia, encephalopathy 


Complications 


Deliver regardless of age 
9 A low amniotic fluid glucose is an indicator of intra-amniotic infection 


e Management? 

e IV ampicillin + gentamicin (+ Clindamycin for C/S) 

e Immediate delivery via augmentation of labour 

e CIS generally not indicated unless of obstetrical complications (non-reassuring tracings, breech) 
¢ What is the next step in management for a pregnant woman at 38 weeks gestation 


with chorioamnionitis after administration of antibiotics? Fetal heart tracing reveals tachycardia but is 
otherwise reassuring. 


Induction of labor 
cesarean delivery is reserved for standard obstetric indications (e.g. prior uterine surgeries, breech 
presentation, non-reassuring fetal heart tracing) 
e What is the likely diagnosis in an intrapartum patient that presents after >18 hours of membrane rupture 
and prolonged labor with fever and tachycardia? Fetal heart tracing demonstrates fetal tachycardia. 
Chorioamnionitis (intra-amniotic infection) 


intra-amniotic infection caused by migration of vaginal or enteric flora through the cervix, typically in 
a patient with premature or prolonged rupture of membranes; intrapartum fever is a distinguishing 
feature 


Miscarriage/ Abortion 
e Spontaneous abortion = loss < 20 weeks 


e Stillbirth (intrauterine fetal demise) = loss after 20 weeks 


Obs 
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Types of Miscarriages 


TYT 


Missed Threatened Inevitable 
+ No vaginal bleeding + Vaginal bleeding + Vaginal bleeding 
+ Closed cervical os + Closed cervical os + Dilated cervical os 
+ No fetal cardiac activity + Fetal cardiac activity + Products of conception 
or empty sac may be seen or felt at 


or above cervical os 


TT 


Incomplete Complete 
+ Vaginal bleeding + Vaginal bleeding 
+ Dilated cervical os * Closed cervical os 
* Some products of conception + Products of conception 
expelled & some remain completely expelled 


©UWorld 


e Missed Abortion 


Patients are typically asymptomatic or have loss of pregnancy symptoms 
(e.g. nausea, breast tenderness) with decreasing beta-hCG levels 


USG findings: No Cardiac activity, empty gestational sac without a fetal pole 


e Complete Abortion 
other findings include Unilateral Ovarian Cyst (Corpus luteum) and some fluid in the pelvis. 


B-HCG can take 6 weeks to go undetectable 


Spontaneous abortion Septic abortion 


| Definition | e Pregnancy loss <20 weeks Retained POC from: 
Risk factors 


e Elective abortion with nonsterile technique 
e Advanced maternal age e Missed or incomplete abortion (rare) 


Risk factors Previous spontaneous abortion 
Substance use disorder 


Fever, chills, abdominal pain 
Sanguinopurulent vaginal discharge 


e 

e 
Clinical presentation 

e 

e 


« Expectai Boggy, tender uterus; dilated cervix 
Treatment nt i z 
eee * Medical induction (misoprostol) Pelvic ultrasound: retained POC, thick endometrial stripe 
p e Suction curettage if infection or hemodynamic instability e Intravenous fluids 


Management e Broad-spectrum antibiotics 


Additional e Rho(D) immunoglobulin © SURUSRIEUESHaTe! 


management | »* Pathology examination 


POC = products of conception. 


+ Hemorrhage 

« Retained products of conception 
Septic abortion 

Uterine perforation 


Complications 


Intrauterine adhesions 
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9 Spontaneous abortion is most often due to chromosomal trisomies, especially trisomy 16 


e What is the recommended treatment for patients with septic abortion? 


Broad-spectrum antibiotics and suction curettage 


medical emergency; urgent treatment required to reduce risk of sepsis 


Recurrent Pregnancy Loss 


Causes of recurrent pregnancy loss 


e Uterine: fibroids, adhesions, polyps 
e Cervical insufficiency 


Chromosomal 


Immunologic/ 
Hematologic 


Endocrine 


e Aneuploidy 
e Translocations/rearrangements 
e Mosaicism 


e Hypercoagulable disorders (eg, antiphospholipid syndrome) 
e Alloimmune intolerance 


e Thyroid disease 

e Polycystic ovary syndrome 
e Diabetes mellitus 

e Hyperprolactinemia 


e Advancing maternal age 
e Defective endometrial receptivity 
e Decreased ovarian reserve 


e Celiac disease 


Ectopic Pregnancy 


Ectopic pregnancy 


Previous ectopic pregnancy 
Previous pelvic/tubal surgery 
Pelvic inflammatory disease 


Risk factors 


Abdominal pain, amenorrhea, vaginal bleeding 
Hypovolemic shock in ruptured ectopic pregnancy 


Clinical features 


Cervical motion, adnexal &/or abdominal tenderness 


+ Palpable adnexal mass 


< . e Positive hCG 
Diagnosis i , 
e Transvaginal ultrasound revealing adnexal mass, empty uterus 
e Stable: Methotrexate 
Management 


Unstable: Surgery 


Ectopic pregnancy locations 


Tubal (most common) 
Cornual/interstitial => 


©uworld 


e What is the likely diagnosis in a hemodynamically unstable patient with a gestational sac in 
the uterine cornu and free fluid in the posterior cul-de-sac on transvaginal ultrasound? 


Ruptured ectopic pregnancy 


i.e. a cornual or interstitial ectopic pregnancy; often presents as abdominal pain and vaginal 


bleeding 


Obs 
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Management of suspected ectopic pregnancy 


Positive urine hCG, 
lower abdominal pain, 
&lor vaginal bleeding 


| 
l l 


Hemodynamically Hemodynamically 
stable unstable 


Tvus | Immediate surgical 
| consultation 


' | l 


Adnexal mass Intrauterine pregnancy Nondiagnostic | 


| | 


Treat ectopic Serum B-hCG level 


pregnancy 


23,500 IU/L <3,500 IU/L | 


| | 


Repeat B-hCG level Repeat 8-hCG level 
+ in 2 days 


TVUS in 2 days 


TVUS = transvaginal ultrasound ©uworid 


Mx: Methotrexate 


e Early but viable intrauterine pregnancies : 235%-50% rise in B-hCG every 48 hours. 


e Completed spontaneous abortions : B-nhCG levels decrease 


e Ectopic and nonviable intrauterine pregnancies : <35% rise 


e To distinguish between an ectopic pregnancy and nonviable intrauterine pregnancy, patients may 
undergo diagnostic dilation and curettage, a procedure that samples tissue within the endometrial 


cavity. The procedure confirms the abnormal pregnancy's location based on the postprocedure B-hCG 
level: 


e A negative or decreased B-hCG level confirms that the patient had a nonviable intrauterine 
pregnancy; these patients require reassurance and observation only because the products of 
conception have been removed by the dilation and curettage. 


¢ A persistent rise in B-hCG level after dilation and curettage is diagnostic for an ectopic 
pregnancy (ie, the uterus has been evacuated but an extrauterine pregnancy continues to produce B- 
hCG). These patients require additional management. (Methotrexate) 


¢ A progesterone level < 5 ng/mL suggests an abnormal or extrauterine pregnancy 


>25 ng/mL suggests a healthy intrauterine pregnancy 


Hydatidiform Mole 
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Hydatidiform mole 


Abnormal vaginal bleeding + hydropic tissue 
Uterine enlargement > gestational age 
Abnormally elevated B-hCG levels 

Theca lutein ovarian cysts 

Hyperemesis gravidarum 

Preeclampsia with severe features 
Hyperthyroidism 


Clinical presentation 


Extremes of maternal age 
History of hydatidiform mole 


Risk factors 


"Snowstorm" appearance on ultrasound 
Quantitative serum B-hCG 
Histologic evaluation of uterine contents 


Diagnosis 


Dilation & suction curettage 
Serial serum B-hCG post evacuation 
Contraception for 6 months 


Management 


Management of hydatidiform mole 


Suction curettage 


w 


Weekly B-hCG levels Diagnosis of gestational 
until undetectable 3 trophoblastic neoplasia 


A 


Y 
Monthly B-hCG 
levels x 6 months 


S Y 
Surveillance complete 
Can attempt pregnancy 


Choriocarcinoma 


Choriocarcinoma 


¢ What is the likely diagnosis in a 6-month postpartum woman that presents 
with irregular vaginal bleeding, an enlarged uterus, and dyspnea with multiple infiltrates on CXR? 


Choriocarcinoma 


classically occurs after a complete hydatidiform mole, but can occur after normal pregnancy or 
spontaneous abortion 


Vomiting 
¢ Nausea and vomiting during pregnancy affects many women in the first trimester and is relatively 
mild with no associated weight loss, hypovolemia, or electrolyte abnormalities. 
e What is the pharmacological treatment (1st and 2nd line) of nausea and vomiting in pregnancy 
("morning sickness")? 

e Avoid triggers, consume fluids 30 minutes before or after solid meals 

e 1st line: ginger, pyridoxine (B6) 

e 2nd line: add doxylamine 


e Some cases of nausea and vomiting during pregnancy can mask an underlying eating disorder, with 
potential concerning findings, including: 
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e Weight loss with an already relatively low BMI 


e Unpredictable appetite (suggesting dysregulated eating habits) with skipping meals (Suggesting 
possible caloric restriction) followed by episodes of overeating (suggesting possible binge eating) 


e Distorted view of body weight and shape, evidenced by the perception of "looking pregnant" 
despite early gestational age (when the uterus is still below the pubic symphysis) and switch to 
maternity clothing despite weight loss 


¢ Evaluate for Disordered Eating behaviour 


Hyperemesis Gravidarum 


Hyperemesis gravidarum 


e Hydatidiform mole 
Risk factors e Multifetal gestation 
e History of hyperemesis gravidarum 


e Severe, persistent vomiting 
e >5% loss of prepregnancy weight 
e Dehydration 


Clinical features 


e Orthostatic hypotension 


e Ketonuria 
Hypochloremic metabolic alkalosis 
Laboratory abnormalities cae 
e Hypokalemia 


e Hemoconcentration 

e Admission to hospital 
Treatment . 4 5 

e Antiemetics & intravenous fluids 


e Patients with HG can develop prolonged hypoglycemia due to inadequate oral intake; this can lead 
to ketoacidosis and ketones on urinalysis. 


Ketonuria suggests more severe disease and is an indication for hospital admission 


9 With appropriate treatment, there are rarely any adverse fetal effects. 


Postpartum 


Postpartum period 


Transient rigors/chills 


e Peripheral edema 
e Lochia rubra 


Normal 


findings f ; r A 
e Uterine contraction & involution 


e Breast engorgement 


e Rooming-in/lactation support 

e Serial examination for uterine atony/bleeding 
e Perineal care 

Voiding trial 

e Pain management 


Routine 
care 
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Normal postpartum lochia 


Expected duration 


serosa postpartum day 


Lochia | e 11th postpartum day to 6 weeks 
alba postpartum 


vagina). 


Lochia| Birth to 3-4 da artum 
aa e Co] ys postpartu 


Lochia | e 4th postpartum day to 10th or 14th 


Lochia may increase in quantity after breastfeeding (suckling releases oxytocin & causes uterus to contract) & 7-14 days postpartum, when scabbing 
on the placental site sloughs off (heavier bleeding for <2 hr); lochia may also feel increased after lying down & then standing (due to blood pooling in 


Description 


Dark or bright red (blood); odor similar to that of menstrual blood; occasional small 
clots; quantity decreasing each day 


Serosanguineous (pink); brownish (old blood); quantity gradually decreasing in 
amount 


White/yellow; creamy; light quantity 


e Lochia Rubra : upto 1 Week; Bright Red blood with small clots (<1 pads per hour) 


e Patients often have concerns about postpartum bleeding because it is heavier and more prolonged 
than normal menses. These patients should be evaluated for features concerning for delayed postpartum 


hemorrhage, including the following: 


e Passage of large blood clots 


e Increased pad counts (eg, saturation of 21 pad/hr for 22 consecutive hours) 


e Signs and symptoms of anemia (eg, dizziness, chest pain) due to acute blood loss 


PPH 


Postpartum hemorrhage 


Definition >500 mL after vaginal delivery 


>1,000 mL after cesarean delivery 


Prolonged or induced labor 
Chorioamnionitis 


Multiple gestati 
Risk factors riences ay 


Polyhydramnios 


Grand multiparity 


Operative delivery 


Uterine atony (most common) 


Retained placenta 


Causes Genital tract laceration 


Uterine rupture 


Coagulopathy 


Bimanual uterine massage, oxytocin 
Intravenous fluids, oxygen 


Uterotonics (methylergonovine, carboprost, misoprostol) 


Management of postpartum hemorrhage due to uterine atony 


Postpartum hemorrhage” 
& soft, boggy uterus 


| 


Step 1: Uterine massage 
& high-dose oxytocin 


| 


Step 2: Tranexamic acid 


| 


Step 3: Second-line uterotonic agents: 

* Methylergonovine (CI: hypertension) 

* Carboprost tromethamine (CI: asthma) 
+ Misoprostol 


Step 4: Intrauterine balloon tamponade | 


Treatment i 
e Intrauterine balloon tamponade l 
e Uterine artery embolization Step 5: Laparotomy. 
e Hysterectomy 
*Estimated blood loss 21,000 mL or bleeding + hypovolemia. 
Oxytocin is a first-line agent; other agents, such as ia oe 


methylergonovine and carboprost may be administered if 


oxytocin fails 


Uterine atony unresponsive to medical 
management may respond to a B-lynch 
compression suture during exploratory 
laparotomy. 


e What are the (4) etiologies of postpartum hemorrhage? 


e ‘Absent': Uterine inversion 


e 'Soft and boggy': Uterine atony (most common) 
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e 'Firm': Placental retention or incomplete seperation 


e Normal/Firm: Traumal/laceration/DIC 


Differential diagnosis of postpartum hemorrhage 


Diagnosis 


Uterine atony 


Retained products of | e 
conception > 


Genital tract trauma 


Risk factors 


Prolonged labor 
Chorioamnionitis 


Uterine overdistension (multiples, fetal 


macrosomia, polyhydramnios) 


Succenturiate placenta 
Manual extraction of placenta 
History of previous uterine surgery 


Operative vaginal delivery 


Examination 


Enlarged, boggy uterus 


Enlarged, boggy uterus 
Placenta missing cotyledons 
Retained placental fragments 
on ultrasound 


Laceration of cervix or vagina 
Enlarging hematoma 


Management 


Bimanual uterine 
massage 
Uterotonic 
medications 


Manual extraction 


Laceration repair 


Inherited coagulopathy 


members 


e History of abnormal bleeding in patient or family . 


Continued bleeding despite 
contracted uterus 


Correction of 
coagulopathy 


9 Because the vagina is supplied by branches of the uterine artery (which receives 30% of 
maternal cardiac output at delivery), patients with a vaginal laceration/hematoma can have 


profuse bleeding. 


Risk factors 


Clinical 
features 


Treatment 


Vaginal hematoma 


Nulliparity 


Vaginal mass 


Operative vaginal delivery 
Infant 24000 g (8.8 Ib) 


Prolonged 2nd stage of labor 


Rectal or vaginal pressure 
+ hypovolemic shock 


Nonexpanding: observation 
Expanding: embolization, surgery 


9 Vulval Hematoma caused by damage to Pudendal Artery. 


Secondary (late) postpartum hemorrhage 


Cause 


Clinical features 


Management 


Retained POCs 


Placental site subinvolution 


e Heavy bleeding 
+ Uterine atony 


e Heavy bleeding 
e Uterine atony 


e Dilation & curettage 


e Uterotonics (eg, oxytocin, methylergonovine, carboprost) 


e Fever 


Purulent lochia 


Postpartum endometritis | e Uterine tenderness | e Broad-spectrum IV antibiotics (eg, clindamycin & gentamicin) 


POCs = products of conception; IV = intravenous. 


Secondary = >24 hours after Delivery 
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9 Delayed placental delivery occurs when the placenta does not deliver within 30 minutes. 


A common risk factor is extreme preterm delivery (eg, <26 weeks gestation) because these 
deliveries typically require prolonged oxytocin administration and are often complicated by 
intraamniotic infection, stillbirth, and placental disorders (eg, preeclampsia, placenta accreta). 
In addition, the prolonged oxytocin administration can cause a paradoxical decrease in 
myometrial contractility, thereby inhibiting placental expulsion. Intrauterine inflammation (eg, 
from intrauterine fetal demise) can also increase placental adhesion to the uterine wall. 


Patients with a retained placenta usually have profuse postpartum bleeding, which may be 
immediate or delayed. Initial management includes gentle downward cord traction and oxytocin 
administration to promote placental separation and expulsion. 


If the placenta does not deliver with these measures, manual placental extraction or dilation 
and curettage are indicated. 


e What is the next step in management for a mother with post-partum hemorrhage following a forceps- 
assisted vaginal delivery? The patient is afebrile and the uterus is normal-sized and firm. 


Genital tract inspection 


genital tract injury is a common cause of PPH after operative vaginal deliveries 


Operative vaginal delivery (vacuum/forceps) Bimanual uterine massage 


e Protracted 2nd stage of labor 
Indications e Fetal heart rate abnormalities 


e Maternal contraindications to pushing 


e Laceration 

e Cephalohematoma 

e Facial nerve palsy 

e Intracranial hemorrhage 


Fetal complications 


e Shoulder dystocia 


e Genitourinary tract injury 
Maternal complications | + Urinary retention 
e Hemorrhage 


e Post-cesarean delivery patients with hemorrhagic shock and no signs of uterine atony most likely 
have intraabdominal bleeding from uterine artery injury. 


a rare but life-threatening cause of postpartum hemorrhage that typically presents with no incisional 
bleeding and minimal abdominal or back pain 


Hemodynamically unstable patients with a suspected retroperitoneal hematoma require 
emergency laparotomy. 


Uterine Inversion 
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Pathophysiology 


Presentation 


Management 


Uterine inversion 


Excessive fundal pressure 
Excessive umbilical cord traction 


Lower abdominal pain 

Round mass protruding through cervix 
Uterine fundus not palpable transabdominally 
Hemorrhage shock 


Aggressive fluid replacement 
Manual replacement of the uterus 
Placental removal & uterotonic drugs after uterine replacement 


e Neurogenic shock, due to the traction effect on the surrounding peritoneum, may also occur, resulting 


in a paradoxical bradycardia. 


Placenta Accreta 


Placenta accreta 


Definition « Morbidly adherent placental attachment to the myometrium 


Risk factors e Placenta previa + prior uterine surgery (eg, cesarean delivery, D&C, myomectomy) 


Clinical features 


« Prenatal diagnosis: US with placenta previa, numerous placental lacunae, myometrial thinning 
¢ Postpartum diagnosis: adherent placenta, postpartum hemorrhage 


Management e Cesarean hysterectomy with placenta in situ 


D&C = dilation & curettage; US = ultrasound. 


e What is the likely diagnosis of a "firm uterus" in the setting of a post-partum hemorrhage? 


Placenta accreta 


Most important risk factor? Previous C-section 


Presents with delayed placental detachment and massive PPH at the time of attempted manual 


separation of the placenta 


9 Antenatally diagnosed placenta accreta is delivered by planned cesarean hysterectomy. 


Sheehan Syndrome 


Pathogenesis 


Clinical 
features 


Sheehan syndrome 


Obstetric hemorrhage complicated by hypotension 
Postpartum pituitary infarction 


Lactation failure (| prolactin) 

Amenorrhea, hot flashes, vaginal atrophy (| FSH, LH) 
Fatigue, bradycardia (| TSH) 

Anorexia, weight loss, hypotension (| ACTH) 
Decreased lean body mass (| growth hormone) 


e Tit: Replace the hormones individually. Cant do anything else 


Perineal Laceration 
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Perineal lacerations 


First-degree Second-degree 


Third-degree Fourth-degree 


@UWorld 


Fistula 


e Pelvic radiation 
e Obstetric trauma 
Pelvic surgery 


Risk fact 
Aata Colon cancer 


Clinical features | e Uncontrollable passage of gas &/or feces from the vagina 


Diagnostic studies 


e Rectovaginal fistula may occur after obstetric trauma and presents with incontinence of flatus and 
feces through the vagina. 


"Red, velvety (rectal) mucosa" may be seen on posterior vaginal wall 
e What is the likely diagnosis in a patient that presents with foul-smelling brown discharge from 
the posterior vaginal wall two weeks after a vaginal delivery complicated by third-degree laceration? 


Rectovaginal fistula 


Vesicovaginal fistula 


Pelvic surgery 

Pelvic irradiation 

Prolonged labor/childbirth trauma 
Genitourinary malignancy 


Risk factors 


Clinical features 


Painless, continuous urine leakage from the vagina 


Physical examination 
Dye test 
Cystourethroscopy 


Diagnostic studies 
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Pelvic examination typically shows vaginal pooling of urine, Bladder dye test 
a visible defect, or an area of raised, red granulation 
tissue on the anterior vaginal wall. 


Catheter —— 4. a 
Tampon 
Sii Vesicovaginal Blue dye 
ynnge fistula on tampon 
(with dye) 
OUWorid 


9 Takes some days to form and no bladder distention (vs Bladder atony sec to epidural) 


Pubic Symphysis Diastasis 


Pubic symphysis diastasis 


e Fetal macrosomia 
Multiparity 

Precipitous labor 
Operative vaginal delivery 


Risk factors 


Difficulty ambulating 
Radiating suprapubic pain 
Pubic symphysis tenderness 
Intact neurologic examination 


Presentation 


e Conservative 


Nonsteroidal anti-inflammatory drugs 
Physical therapy 
Pelvic support 


Management 


typically resolves within the first 4 weeks postpartum 
Septic Pelvic Thrombophlebitis 


Septic pelvic thrombophlebitis 


Cesarean delivery 

Pelvic surgery 

Endometritis 

Pelvic inflammatory disease 
Pregnancy 

Malignancy 


Hypercoagulability 
Pelvic venous dilation 
Vascular trauma 
Infection 


Risk factors 


Pathophysiology 


Fever unresponsive to antibiotics 
No localizing signs/symptoms 
Anticoagulation 

Broad-spectrum antibiotics 


Presentation 


Treatment 


Obs 
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Diagnosis of exclusion; due to an infected thrombosis of the deep pelvic or ovarian veins 


Postpartum Endometritis 


Risk factors 


Clinical 
features 


Postpartum endometritis 


Cesarean delivery 

Intraamniotic infection 

Group B Streptococcus colonization 
Prolonged rupture of membranes 
Operative vaginal delivery 


Fever >24 hr postpartum 
Uterine fundal tenderness 
Purulent lochia 


Etiology 


Polymicrobial infection 


Treatment 


Clindamycin & gentamicin 


Infection of Endometrium lining 


¢ Neither blood nor endometrial cultures are required for diagnosis, but further evaluation is indicated if 


there is no clinical improvement after 48 hours of antibiotic therapy 


Clindamycin covers: Gram +ve and Anaerobes 


Gentamycin (Aminoglycoside) covers Gram - 


¢ Postpartum endometritis is 5-10x more common in patients with Cesarean delivery 


Because of the risk for puerperal sepsis following cesarean delivery, women typically receive a 


prophylactic dose of antibiotics at the time of surgery. 


9 Chronic endometritis shows Plasma Cells on biopsy. 


Urinary Retention 


e What is the most likely diagnosis in a post-partum patient unable to void since delivery and is 


experiencing urine dribbling? 


Overflow incontinence secondary to bladder atony 


Suspect if patient hasn't voided in 6 hours after delivery (2/2 epidural) 
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Risk factors 


Clinical A 
. Incomplete bladder emptying 
features Ga : 
e Dribbling of urine 
e Selftimited condition 
Management 


Postpartum urinary retention 


Primiparity 

Regional anesthesia 
Operative vaginal delivery 
Perineal injury 

Cesarean delivery 


Inability to void or small-volume voids 


Intermittent catheterization 


Confirmed by > 150 mL of urine upon urethral catheterization 


e Postpartum urinary retention often occurs due to the following: 


e Perineal trauma from a prolonged second stage of labor and/or perineal laceration that results in a 
pudendal nerve injury. Damage to the pudendal nerve can result in a decreased voiding 
sensation, thereby promoting urinary retention, and cause external urethral sphincter dysfunction. 


e Reduced sensory and motor sacral spinal cord impulses from regional neuraxial anesthesia (eg, 
epidural anesthesia), which can suppress the micturition reflex and decrease detrusor tone, 


resulting in bladder atony. 


Self limited: <1 week 


Low back pain during pregnancy 


Enlarged uterus — exaggerated lordosis 
Joint/ligament laxity from + progesterone/relaxin 
Weak abdominal muscles — decreased lumbar support 


Excessive weight gain 
Chronic back pain 

Back pain in prior pregnancy 
Multiparity 


Not indicated 


Miscellaneous 
Back Pain 


Behavioral modifications 
Heating pads 
Analgesics 


¢ What is the recommended management for a woman in the third trimester of pregnancy that presents 
with lower back pain that radiates down the legs, especially with activity? Physical exam is benign. 


Reassurance and Conservative management 


The management includes: 


e Reassurance and behavioral modifications 


o Lifestyle interventions (wear-low heeled shoes, good back support, heat/cold/massage to 


the painful area) 


o Rest with hip flexion 
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o Exercise 


o Medication: Short course analgesic — acetaminophen has best safety profile in pregnancy 


Round Ligament Pain 


e Round ligament pain develops when the ligament is stretched by the gravid uterus, usually in the late 
second trimester and the third trimester. 


It typically presents as a sharp unilateral pain that radiates to the vagina, is triggered by movement 
(ie, positional), and resolves without treatment. 


Liver Disorders of Pregnancy 


Liver disorders unique to pregnancy Acute fatty liver of pregnancy 


Clinical features | e Right upper quadrant/epigastric pain 


Elevated bile acids 
Elevated levels of liver 
aminotransferases 
Diagnosis of exclusion 


Fulminant liver failure 


Intense pruritus 


Profound hypoglycemia 
e + Aminotransferases (2-3x normal) 


i Bilirubin 
i Hemolysis Laboratory findings | ° t 

Preeclampsia ; Moderately elevated liver Yy saa Thrombocytopenia 
Rigntuppor quadrant ae aminotransferases e Disseminated intravascular coagulopathy 
Nausea/vomiting Thrombocytopenia 

7 Management e Immediate delivery 

Hypoglycemia 

Malaise Mildly elevated liver . : i . i 
Right upper-quadrant pain aminotransferases Immediate delivery irrespective of gestational age 


Nausea/vomiting Elevated bilirubin 
Sequelae of liver failure Possible disseminated intravascular 
coagulopathy 


¢ Normal BP (vs HELLP) 


AFLP is unique because it is an intrahepatic process due to microvesicular fatty infiltration 
of hepatocytes secondary to abnormal maternal-fetal fatty acid metabolism. 


¢ Pregnancy, pruritis, elevated total bile acids, +/- elevated aminotransferases 
Intrahepatic cholestasis of pregnancy 


Treatment: ursodeoxycholic acid, typically resolves within weeks following delivery 


Intrahepatic cholestasis of pregnancy Symptomatic cholelithiasis in pregnancy 
e Development in 3rd trimester p e + Biliary cholesterol excretion (estrogen) 
e Generalized pruritus Pathophysiology ili 
Clinical e | Gallbladder motility (progesterone) 
teatis e Pruritus worse on hands & feet 
i Recurrent, postprandial epigastric/RUQ pain 
e No associated rash Clinical features | ° Pep 7 pig ponte P 
e Right upper quadrant pain e RUQ ultrasound with echogenic foci (stones or sludge) 
e t Total bile acids (210 pmol/L) e Conservative (eg, pain control) 
Laboratory x . Management ; 
e t Liver transaminases (typically <2x normal, rarely >1000 U/L) e Cholecystectomy (for complicated, recurrent cases) 
abnormalities 
e +f Total & direct bilirubin 
ee RUQ = right upper quadrant. 


e Intrauterine fetal demise 
Obstetric |e Preterm delivery Cholecystectomy usually delayed until postpartum 
risks e Meconium-stained amniotic fluid 
e 


Neonatal respiratory distress syndrome 


Ursodeoxycholic acid 
Management | e Antihistamines 
Delivery at 37 weeks gestation 
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9 The risk of intrauterine fetal demise 
(IUFD) is particularly high when serum 
bile acids are 2100 pmol/L 


Pseudocyesis 


What is pseudocyesis? 
e "False pregnancy" 


e Women present with classic signs of pregnancy (e.g. morning sickness, amenorrhea, abdominal 
distention) despite it being ruled out with U/S and negative pregnancy test 


e Pseudocyesis can occur when psychological pressures (eg, difficulty conceiving), social pressures, 
and the somatization of stress affect the hypothalamic-pituitary-ovarian axis, or when bodily changes 
(eg, weight gain, amenorrhea) are misinterpreted by the patient. 


The end result is a deeply held, nondelusional belief of being pregnant that may be strong enough 
to cause a patient to misread a negative home pregnancy test result as positive 


Because pseudocyesis is a form of somatization, management requires psychiatric evaluation 
and treatment. 


Drugs 


e Inhaled B agonist and inhaled corticosteroids are safe to use in pregnancy. 


Magnesium toxicity 


e Mild: nausea, flushing, headache, hyporeflexia 


Clinical i . 
e Moderate: areflexia, hypocalcemia, somnolence 


features 


e Severe: respiratory paralysis, cardiac arrest 


e Stop magnesium therapy 
Treatment j ; 
e Give IV calcium gluconate bolus 


Mg becomes toxic at concentrations > 8 mg/dL 


e Hypocalcemia due to temporary suppression of PTH 


9 Magnesium is solely excreted by the kidneys 


thus patients with renal insufficiency are at increased risk for toxici 
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Illicit drug abuse in pregnancy 


Adolescent pregnancy 
Risk factors 


Late/noncompliant prenatal care 


Inadequate pregnancy weight gain 


Spontaneous abortion 
Preterm birth 
Preeclampsia 
Abruptio placentae 
Fetal growth restriction 


Obstetric complications 


Intrauterine fetal demise 


Uterotonic 
What are the (4) uterotonic agents? 
e Oxytocin 
e Carboprost tromethamine (Hemabate): PGF2 analog 
o Clin asthma 
e Methylergonovine (Methergine): Ergot alkaloid 
o Clin htn 


e Misoprostol: Prostaglandin 


o also used in abortions, cervical ripening, labor induction 


sta? e Induction or augmentation of labor 
Indications | , Prevention & management of postpartum hemorrhage 


e Hyponatremia 
e Hypotension 
e Tachysystole 


Adverse 
effects 


Oxytocin is not effective in stimulating uterine contractions or expelling retained products of 
conception during the first or second trimesters because few oxytocin receptors are in the 
uterus during early pregnancy. 


e What are the (3) complications of oxytocin toxicity? 
Released from posterior pituitary with ADH and both have similar structure 
e Hyponatremia (seizures) 
o Treat with hypertonic saline 
e Hypotension 


e Uterine Tachysystole (>5 contractions in 10 minutes) 


Obs 
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GIT 


Salivary Gland 
Sialadenosis 
Suppurative Parotitis 
Esophagus 
Achalasia 
GERD 
Perforation 
Eosinophilic esophagitis 
Stomach 
Dyspepsia 
Vomiting & Diarrhea 
Factitious Diarrhea 
Chemotherapy-related diarrhea 
Bile Salt Diarrhea 
Constipation 
Gastroparesis 
Gastric Outlet Obstruction 
Liver 
Jaundice 
Acute Liver Failure 
Cirrhosis 
NAFLD 
Hepatic Encephalopathy 
HepatoPulmonary Syndrome 
HepatoRenal Syndrome 
Budd Chiari 
Liver Abscess 
Gall Bladder & Bile Duct 
Acalculous Cholecystitis 
Emphysematous Cholecystitis 
Acute Cholangitis 
Primary Sclerosing Cholangitis 
Primary Biliary Cholangitis 
Post-cholecystectomy syndrome 
Pancreas 
Severe Acute Pancreatitis 
Pancreatic Pseudocyst 
Pancreatic Cyst 
Chronic Pancreatitis 
Spleen 
Small Intestine 
D-Xylose Test 
IBS 
IBD 
Celiac Disease 
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SIBO 


Appendicitis 
Infectious ileocecitis (PSeudo-appendicitis) 


Obstruction 


Large Intestine & Rectum 


Hemorrhoids 

Diverticulitis & Diverticulosis 
Angiodysplasia 

Colovesical Fistula 


Toxic Megacolon 
Colonic Pseudo-obstruction (Ogilvie Syndrome) 


Volvulus 
Ischemic Colitis 


Microscopic Colitis 
Proctalgia Fugax 
Proctitis 

Rectal Prolapse 
Anal Fissure 
Anorectal Fistula 


Peritoneum & Mesentery 


Retroperitoneal Hematoma 


Mesenteric Ischemia 


Peritonitis 


Hernia 


Umbilical Hernia 
Incisional Hernia 
Rectus Abdominis Diastasis 


GIT Tumors 
Esophagus 


Stomach 
Pancreas 
Colon 


PJ Syndrome 
Liver 


MALToma 


Miscellaneous 


Abdominal Compartment Syndrome 


Paeds GIT 


Tracheoesophageal Fistula 
Foreign Body Ingestion 


Crying Infant 

Constipation 

Vomiting 
Cyclical Vomiting Syndrome 
Food Allergen Proctocolitis 


Breastfeeding 
Dehydration 
Midgut volvulus 
Pyloric Stenosis 
Neonatal Jaundice 
Bilirubin induced Neurologic Dysfunction 


Biliary Atresia 
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Biliary cyst 

Intestinal Atresia 
Hirschsprung 
Intussusception 
Meckel's Diverticulum 
NEC 

Reye Syndrome 
Duodenal Hematoma 


GIT Surgery 


Bariatric Surgery 
Gastric Bypass 
Billroth 2 
Nissen’s Fundoplication 
Pancreaticoduodenectomy 
Abdominal Trauma 
Pancreatic Injury 
Splenic Rupture 
Duodenum Perforation 
Rectus Sheath Hematoma 
Wound Dehiscence 
Pilonidal Sinus 
GI Bleed 
Variceal Bleeding 
Hemobilia 


Salivary Gland 


e What is the pharmacologic treatment of sialadenitis? 


Clindamycin or nafcillin + metronidazole 


Poor response to 48 hours of antibiotics or abscess -- proceed to surgical drainage and 


decompression 


Staphylococcus aureus 


e What bacteria is the most common cause of acute bacterial parotitis? 


e What preventive measures are useful for preventing post-operative acute bacterial parotitis? 


Adequate fluid hydration and Oral Hygiene 


Sialadenosis 


e Sialadenosis is a benign, non-inflammatory, painless enlargement of the salivary glands often seen in 
patients with dietary/nutritional disorders (diabetes, bulimia), chronic alcohol use or 
advanced liver disease. 


Suppurative Parotitis 
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Suppurative parotitis 


Elderly, dehydrated, postsurgical 


Decreased oral intake (eg, NPO perioperatively) 
Medications (eg, anticholinergics) 
Obstruction (eg, calculi, neoplasm) 


Firm, erythematous pre/postauricular swelling 

Exquisite tenderness exacerbated by chewing and palpation 
Trismus, systemic findings (eg, fever, chills) 

Elevated serum amylase without pancreatitis 


Clinical presentation 


Ultrasound or CT scan (eg, ductal obstruction, abscess) 
Hydration, oral hygiene 
Antibiotics 


Management 
Massage (ie, milking pus out of gland) 
Sialagogues 


Esophagus 


Dysphagia u 
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9 Globus sensation is a diagnosis of exclusion and is characterized by the sensation of a lump 
in the back of the throat. It is a functional disorder and does not cause any abnormalities on 


barium esophagram. 


e What is the likely diagnosis in a patient with GERD who complains of difficulty 
swallowing solid foods and has symmetric, circumferential narrowing on barium swallow? 
Esophageal stricture 


other causes of peptic strictures include radiation, systemic sclerosis, and caustic 
ingestion; biopsy is necessary to rule out malignancy (typically asymmetric narrowing) 


Strictures typically cause slowly progressive dysphagia to solid foods without anorexia or weight 
loss. As they progress, they can actually block reflux, leading to improvement of heartburn 


symptoms 
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Medication-induced esophagitis 
Pea [me 
Antibiotics Tetracyclines 


Anti-inflammatory | Aspirin & many nonsteroidal 
agents anti-inflammatory drugs 
Bisphosphonates | Alendronate, risedronate 
Potassium chloride, iron 


e What is the likely diagnosis in a patient with sudden-onset odynophagia and retrosternal pain with a 
discrete ulcer in the mid-esophagus? 


Pill esophagitis 
mid-esophagus most common due to compression by the aortic arch or an enlarged left atrium 
e Vascular ring is a congenital anomaly of the aortic arch. Esophageal compression causes dysphagia, 


vomiting, and food impaction, but not abdominal pain. Endoscopy shows an indentation at the site of the 
ring. (T3,T4) 


Can also compress trachea in infants = Cyanosis 


9 e Schatzki ring is a circumferential band of tissue that partially occludes the esophageal lumen 
and will appear as a thin, ringed defect on barium esophagography. 


Patients typically present with intermittent dysphagia to solids. 


Achalasia 
Evaluation of dysphagia 


History of difficulty initiating | yes | Likely oropharyngeal Videofluoroscopic 
swallowing with cough, dysphagia modified barium swallow 


choking, or nasal regurgitation 


No 


Likely esophageal Dysphagia with solids 


dysphagia progressing to liquids 


Dysphagia with Mechanical obstruction 


solids & liquids at 
onset 


History of prior radiation, caustic 


—— injury, complex stricture, or surgery 
Motility disorder for esophageal/laryngeal cancer 


Barium swallow followed Barium swallow Upper 
by possible manometry followed by possible endoscopy 
endoscopy 
©USMLEWorld, LLC 


Oropharyngeal dysphagia: Characterized by difficulty initiating a swallow; 
underlying etiologies include stroke, NMS disorders, Zenker diverticulum, 
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| Advanced Dementia 


9 Achalasia key points: 
e Ba swallow is the best initial test 
e Manometry follows here and offers more info 
e Endoscopy must be done to rule out cancer 


e treatment is preferred w/ Heller myotomy (balloon dilatation can cause perforation; botox 
is less effective) 


e Pseudoachalasia is a narrowing of the distal esophagus secondary to causes other than denevervation 
(achalasia), such as esophageal cancer. 


In this case, a endoscopy must be performed to exclude malignancy. 


Looks for clues such as weight loss, acute onset, and age >60 


What test is most accurate for diagnosis of achalasia? 
Esophageal manometry 


findings include high LES resting pressure and incomplete LES relaxation; barium 
esophagram is sometimes used as an initial test 


GERD 


Symptoms consistent with GERD 


Men age >50 with 


symptoms for >! 
ym ah AN Perform 
or cancer risk factors 

OR endoscopy 


Once daily PPI for 
2 months 


Refractory 
symptoms 


alarm symptoms* 


No esophagitis Esophagitis 


Consider further testing Treat according to diagnosis: 


Switch to different PPI or 
increase PPI to twice daily 


Symptoms controlled 


Persistent symptoms 


for following diagnoses: + Pill esophagitis 
Continue present Consider endoscopy + Achalasia + Autoimmune skin disease 
therapy or esophageal pH + Gastroparesis + Zollinger-Ellison syndrome 


monitoring + Nonacid reflux disease + Eosinophilic esophagitis 
+ Nocturnal acid + Barrett's esophagus 
breakthrough 


“Alarm symptoms 
+ Melena 
+ Persistent vomiting 


+ Esophageal manometry 
+ Impedance testing 
+ Gastric scintigraphy 


+ Hematemesis 

+ Weight loss 

+ Anemia 

+ Dysphagia/odynophagia 
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Management of gastroesophageal reflux disease (GERD) 


GERD symptoms 
(substemal burning, regurgitation) 


l 


Presence of alarm features* 


Multiple Barrett esophagus risk factors** 


Yes No 
Y 


Symptom severity | 


. t 


Mild Severe 
<2 days/wk 22 days/wk | 
| | | 
Upper gastrointestinal Antacids (eg, calcium carbonate) PPI 
endoscopy or H2RA + lifestyle changes | + lifestyle changes 

*Alarm features “Barrett esophagus risk factors 
* Dysphagia/odynophagia * Age >50 
* Iron deficiency anemia * Male sex 
* GI bleeding * Smoking history 
+ Unexplained weight loss + GERD 25 years 
* Persistent vomiting * Obesity 
+ Family history of + Family history 

gastrointestinal cancer * White ethnicity 

+ Hiatal hernia 
GI = gastrointestinal; H2RA = H, receptor antagonist; PPI = proton pump inhibitor. ©uwWorld 


e Patient with GERD and failed PPI therapy (greater than 6 weeks) --> go to EGD 


e Person with a history of Barrett's Esophagus and symptoms worsening --> go to EGD 


9 Clear EGD? Still can have GERD 
> 24-hour esophageal pH monitoring (Gold standard) 


9 Complications of GERD: 
1. Adenocarcinoma 
2. Strictures 
3. Ulcers 


Perforation 
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Esophageal perforation 


e Instrumentation (eg, endoscopy), trauma 
Etiology e Effort rupture (Boerhaave syndrome) 
e Esophagitis (infectious/pills/caustic) 


e Chest/back &/or epigastric pain, systemic signs (eg, fever) 
Clinical presentation | e Crepitus, Hamman sign (crunching sound on auscultation) 
e Pleural effusion with atypical (eg, green) fluid 


e Chest x-ray or CT scan: widened mediastinum, pneumomediastinum, pneumothorax, pleural effusion 
Diagnosis e CT scan: esophageal wall thickening, mediastinal fluid collection 
e Esophagography with water-soluble contrast: leak from perforation 


e NPO, IV antibiotics & proton pump inhibitors 
Management i £ 
e Emergency surgical consultation 


Pleural effusion is typically left-sided because the esophagus is positioned on the left anatomically 


What is the most common cause of esophageal rupture? 


Endoscopy 


Characteristics of gastroesophageal mural injury 


Mallory-Weiss syndrome 
Etiology 


Boerhaave syndrome 


Forceful retching e Forceful retching 
Mucosal tear e Transmural tear 
Submucosal venous or arterial plexus bleeding Spillage of esophageal air/fluid into surrounding tissues 


Epigastric/back pain Chest/back/epigastric pain 
Hematemesis (bright red or coffee-ground) e Crepitus, crunching sound (Hamman sign) 
Possible hypovolemia Odynophagia, dyspnea, fever, sepsis 


Chest x-ray: pneumothorax, pneumomediastinum, pleural 
Upper GI endoscopy confirms diagnosis (& can effusion 
treat persistent bleeding) e Esophagography or CT scan with water-soluble contrast 
confirms diagnosis 


perenne ee) e Acid suppression e Acid suppression, antibiotics, NPO 
9 e Most heal spontaneously e Emergency surgical consultation 


M 
GI = gastrointestinal. 


Clinical 
presentation 


e What is the diagnosis of Boerhaave Syndrome in a stable and unstable patient? 


e Stable = Gastrografin swallow (water soluble) 
e Unstable — CT scan 
Do NOT start out with EGD (camera may go through perforation) 


Do NOT do barium swallow (non-water soluble barium enters mediastinum — mediastinitis) 


Eosinophilic esophagitis 
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Eosinophilic esophagitis in adults 


Pathogenesis & 
epidemiology 


e Th2-mediated inflammatory response triggered primarily by food antigen exposure 
e Comorbid atopic disease (asthma, eczema, food allergies, allergic rhinitis) common 


« Dysphagia 

e Heartburn & epigastric pain 
« Regurgitation 

+ Food impaction 


Clinical 
features 


e Endoscopy & esophageal biopsy (eosinophils: 215/hpf) 


Diagnosis y N a - 
e Exclusion of alternate diagnoses (eg, achalasia, infection) 


e Elimination diet 
e Proton pump inhibitors 
e Topical glucocorticoids 


Treatment 


Th2 = T-helper cell type 2. 


First-line treatment is dietary modification to avoid potential food triggers 


e Does eosinophilic esophagitis respond to GERD therapy (e.g. PPIs)? 
No 


however, a 2-month trial of PPIs is part of the diagnostic evaluation; if there is no symptom 
improvement, an endoscopy with esophageal biopsy is warranted 


Stomach 


e What is the likely diagnosis in a patient with abdominal pain and hematemesis following recent use 
of alcohol, aspirin, and cocaine? 


Acute erosive gastropathy 


characterized by development of severe hemorrhagic lesions after exposure to various injurious 
agents 


Hallmark is development of hemorrhagic and erosive lesions shortly after exposure of gastric 
mucosa to various substances or reduction in mucosal blood flow. Things like NSAIDs and 
alcohol (direct injury) or burns, sepsis, trauma (hypoxia of mucosa) cause loss of the 
protective barrier and permits acid and other substances to penetrate into the laminate propria. 


D/D: Mallory Weiss Tear but will have several episodes of nausea and vomiting before hematemesis 
happens, wont be hematemesis from first bout of vomiting itself. 

e Stress ulceration is common in patients in the ICU and can cause occult or gross gastrointestinal 
bleeding. 


Risk factors include shock, sepsis, coagulopathy, mechanical ventilation, traumatic spinal 
cord/brain injury, burns, and high-dose corticosteroids. 


Painless bleeding (vs Peptic Ulcer) 


T/t: PPI 


Both NSAIDs and aspirin can cause gastritis and/or gastric ulcers leading to chronic 
gastrointestinal blood loss and depletion of iron stores (IDA). 
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¢ Autoimmune atrophic gastritis is an autoimmune disorder resulting in the formation of antibodies 
toward parietal cells (resulting in hypochlorhydria and unchecked gastrin production) and intrinsic 


factor (resulting in B12 deficiency). 


Common manifestations include postprandial abdominal pain, bloating, elevated serum gastrin 


levels, and macrocytic anemia. 


Dyspepsia 
e Epigastric pain or burning 
Symptoms e Postprandial fullness, early satiety, bloating 
e 21 months 
e Functional/idiopathic (75%) 
Malignancy (eg, gastric, esophageal 
Etiology Pee ACI a acinar 
e Peptic ulcer (eg, Helicobacter pylori infection, NSAIDs) 
e Drug-induced (eg, NSAIDs, bisphosphonate) 
e Low malignancy risk (eg, age <60 & no alarm symptoms*) 
o Testing & treatment for H pylori 
Work-up i a . 
e High malignancy risk (eg, age >60 or alarm symptoms) 
o Gastroenterology referral/upper endoscopy 
e Treatment of underlying cause 
Treatment È FA A 
e Trial of proton pump inhibitor if no cause found 
*GI bleeding, weight loss, iron deficiency anemia, lymphadenopathy, dysphagia, odynophagia, persistent vomiting, palpable mass, family history of upper 
GI cancer. 
GERD = gastroesophageal reflux disease; GI = gastrointestinal; NSAIDs = nonsteroidal anti-inflammatory drugs. 


9 Common symptoms of duodenal ulcers include nocturnal pain (due to circadian rhythm of 
gastric acid secretion), worsening of the pain with fasting, postprandial bloating, and nausea 


¢ Biopsy of the gastric antrum during endoscopy can confirm infection. 


e In a patient without occult bleeding, noninvasive diagnostic testing, including stool antigen studies and 


urea breath testing, can be employed. 


9 Serology cannot distinguish between active and cleared infection and is not preferred. 


Peptic ulcer disease can be complicated by perforation, which typically causes acute-onset, 
severe pain; a systemic inflammatory response (eg, fever, tachycardia); and peritonitis( 


Guarding, diffuse abdominal pain) 
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Active infection with H. pylori 


Are ANY of the following present? 
® Prior exposure to macrolides for any reason 


= Local darithromycin resistance rates 215% or 
eradication rates with clarithromycin based 
triple therapy <85% * 


Yes 


No 


v 


Pencillin allergy present? 


Yes No 
Metronidazole use within Clarithromycin based triple 
the past few yeas? therapy with amoxicillin & 


Treat with any one of the following regimens: 


Bismuth quadruple ® Clarithromycin based triple therapy with 


therapy 1 


metronidazole 
= Bismuth quadruple therapy 


Tripple Therapy: PPI + Clarithromycin + Amoxycillin/ Metronidazole 


Quadruple: PPI + Metronidazole + Tetracycline + Bismuth 


Vomiting & Diarrhea 


Pancreatic insufficiency 


Common causes of steatorrhea 


Chronic pancreatitis due to alcohol abuse, cystic fibrosis, or autoimmune/hereditary pancreatitis 
Pancreatic cancer 


Bile salt-related 


Small-bowel Crohn disease 

Bacterial overgrowth 

Primary biliary cirrhosis 

Primary sclerosing cholangitis 

Surgical resection of ileum (at least 60-100 cm) 


Impaired intestinal surface epithelium 


Celiac disease 
AIDS enteropathy 
Giardiasis 


Other rare causes 


Whipple disease 
Zollinger-Ellison syndrome 
Medication induced 


9 Vomiting and diarrhea are conditions that can lead to a decrease in insulin demand 


Vomiting and diarrhea lead to decreased glucose uptake, increasing the risk of hypoglycemia 


vs. acute stress reaction in illness and stress where there is increase in demand 


¢ Is diarrhea that occurs during fasting/sleeping characteristic of secretory or osmotic diarrhea? 


Secretory 


Etiologies include chronic infection, microscopic colitis, bile acid diarrhea (Bowel Resection or 


Cholecystectomy), or a hormone-secreting tumor (eg, gastrinoma, ViPoma), Diabetes 


¢ A low stool osmotic gap is indicative of secretory diarrhea. 
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< 50 mOsm/kg; due to increased secretions of ions (e.g. bacterial/viral infection, congenital disorders 
of ion transport, postsurgical changes) 


¢ A high stool osmotic gap is indicative of osmotic diarrhea. 


> 125 mOsm/kg; due to non-absorbed and unmeasured osmotically active agents in the GI tract (e.g. 
lactose intolerance) 


SOG = plasma osmolality - 2 x (stool sodium + stool potassium) 


¢ Chronic diarrhea can be due to either a functional disorder (eg, irritable bowel syndrome) or an 
organic disorder (eg, inflammatory bowel disease [IBD], malabsorptive disease, chronic infection). 


An organic cause should be suspected when any of the following features are present: 
e Age >50 
e Nocturnal symptoms 
e Systemic symptoms (eg, fever, weight loss) 
e Rectal bleeding 
e Laboratory abnormalities (eg, elevated inflammatory markers) 
e Family history of colon cancer or IBD 


If a patient has weight loss and episodes of diarrhea overnight, she requires further work-up for organic 
pathology, including malabsorptive conditions (eg, celiac disease) and chronic infections (usually parasitic 
eg, Giardia, Cryptosporidium) 


Factitious Diarrhea 


¢ What is the likely diagnosis in a female with frequent, watery, nocturnal diarrhea and melanosis 
coli on colonoscopy? 


Factitious diarrhea (laxative abuse) 
typically in a healthcare worker; diagnosis is supported by positive stool screen for laxatives 
other points: Metabloc Alkalosis, Hypokalemia, 


Check history of no weight loss (vs celiac disease which has weight loss) 


Melanosis coli 


e Melanosis coli can develop within a few months of the onset of regular anthraquinone(eg, senna) 
laxative abuse and can similarly disappear if laxative use is discontinued. 
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If melanosis coli is not seen on gross inspection, histological examination may demonstrate the 
pigment in the macrophages of the lamina propria. 


9 Depending on the laxative abused, the SOG can be high (eg, lactulose) or low (eg, senna). 


e Patients with factitious diarrhea purposely cause large, voluminous stools, most commonly by improper 
use of laxatives; however, they can also create the appearance of diarrhea by adding fluid to the 
stool. Therefore, helpful tests in evaluating factitious diarrhea include: 


e Stool osmolality: Stool osmolality is in equilibrium with plasma osmolality and typically remains 
constant (eg, 290 mOsm/kg) in organic gastrointestinal disease. Hypoosmolality suggests 
addition of water or other dilute fluid; hyperosmolality suggests addition of a concentrated fluid (eg, 
urine). 


e Stool electrolytes: Elevated stool magnesium or phosphate levels suggest overuse of saline 


osmotic (ie, magnesium- or phosphate-containing) laxatives. 


e Stool osmotic gap: Osmotic laxatives (eg, lactulose, polyethylene glycol) cause a high osmotic gap 
diarrhea, whereas senna and bisacodyl produce a low osmotic gap secretory diarrhea. 


Chemotherapy-related diarrhea 


Secretory diarrhea, which is voluminous, watery, and persistent despite periods of fasting (eg, 
nocturnal diarrhea). 


Treatment: Loperamide, diphenoxylate-atropine 


9 Chemotherapy is a risk factor for infection (particularly with C difficile), all patients with 
persistent diarrhea should undergo laboratory evaluation (eg, complete blood count, serum 
chemistry) and stool testing (eg, C difficile stool studies, fecal occult blood) prior to a 
presumptive diagnosis of CRD. 


Bile Salt Diarrhea 


Bile acid diarrhea 


e Unresorbed bile acids spill into the colon, resulting in mucosal irritation 
Pathophysiology o Bile acid enters terminal ileum too rapidly & overwhelms resorptive capacity (eg, post cholecystectomy) 
o Ileal disease impairs bile absorption (eg, Crohn disease, abdominal radiation damage) 


e Secretory diarrhea (eg, fasting diarrhea, nocturnal episodes) 
Clinical features |e Bloating, abdominal cramps 
e Unremarkable serum & stool studies 


e Bile acid-binding resins (eg, cholestyramine, colestipol) 


9 Causes Fat soluble vitamins deficiency ! 


Constipation 
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¢ Fecal impaction is common in older patients with impaired mobility, inadequate fluid or dietary fiber 
intake, chronic constipation, or decreased sensation of stool in the rectal vault (eg, spinal cord injury, 
dementia). Obstruction of fecal flow in the rectum can cause backup of stool proximal to the impaction; 
passage of liquid stool around the impaction leads to incontinence. Urinary incontinence is also common 
due to pressure against the bladder. 


e The diagnosis of fecal impaction is typically apparent on digital rectal examination, although impaction 
in the proximal rectum may be apparent only on abdominal x-ray. 


Initial management includes manual disimpaction to break up the hard stool followed by enemas 
(eg, tap water, mineral oil) to dislodge the fecal fragments. 


Gastroparesis 


Gastroparesis 


Diabetes mellitus (autonomic neuropathy) 
Medications (eg, opioids, anticholinergic drugs) 
Traumatic/postsurgical injury (ie, vagus nerve injury) 
Neurologic (eg, multiple sclerosis, spinal cord injury) 
Idiopathic/postviral 


Causes 


Nausea & vomiting, epigastric abdominal pain 
Early satiety, bloating, weight loss 
Labile glucose (diabetes mellitus) 


e 

e 
Clinical features 

e 

e Epigastric distension & succussion splash 


e Exclude obstruction: upper endoscopy + CT/MR enterography 


Diagnosis es z A 
e Assess motility: nuclear gastric-emptying study 


e Frequent small meals (low fat, soluble fiber only) 
Treatment e Promotility drugs (eg, metoclopramide, erythromycin) 
Gastric electrical stimulation &/or jejunal feeding tube (refractory symptoms) 


Gastric Outlet Obstruction 


e Common causes of gastric outlet obstruction include gastric malignancy, peptic ulcer disease, Crohn 
disease, strictures (with pyloric stenosis) secondary to ingestion of caustic agents, and gastric 
bezoars. 


e The presence of an "abdominal succussion splash" suggests a diagnosis of gastric outlet 

obstruction. 
the physician places the stethoscope over the upper abdomen and rocks the patient back and fourth at 
the hips; definitive diagnosis requires endoscopy 

e What is the likely cause of gastric outlet obstruction in a patient with a history of acid ingestion? 
Pyloric stricture 


characterized by early satiety, nausea, non-bilious vomiting, weight loss, and abdominal 
succussion splash 


Liver 


Jaundice 


https://t.me/usmleinnercircle 


372 


Approach to hyperbilirubinemia in adults 


Possible causes 


* Reduced uptake (eg, drugs, 


portosystemic shunt) 


(eg, Gilbert syndrome) 


| 


Predominantly elevated 
alkaline phosphatase 


* Cholestasis of pregnancy 


* Overproduction 
Maint i 
Hyperbilirubinemia = y (eg, hemolysis) 
unconjugated 
Mainly 
conjugated 
idi * Conjugation defect 
Evaluate liver 
enzyme pattern 
Predominantly Normal AST, ALT, alkaline 
elevated AST & ALT phosphatase 
+ Viral hepatitis + Dubin-Johnson syndrome 
* Autoimmune hepatitis * Rotor syndrome * Malignancy 


* Toxin/drug-related 
hepatitis 


+ Hemochromatosis 
* Ischemic hepatitis 
* Alcoholic hepatitis 


ALT = alanine transaminase; AST = aspartate transaminase. 
©uworld 


Presence of biliary dilatation is suggestive of extrahepatic cholestasis; absence of biliary dilatation 


suggests intrahepatic 


¢ Endoscopic retrograde cholangiopancreatogram (ERCP) is usually performed in patients when initial 
ultrasonography or CT scan suggests the presence of obstruction due to cholelithiasis or malignancy. 


ERCP in these settings can be both diagnostic and therapeutic by relieving obstruction and 


facilitating biliary drainage. 


(eg, pancreas, ampullary) 
* Cholangiocarcinoma 
* Primary biliary cholangitis 
* Primary sclerosing cholangitis 
* Choledocholithiasis 


| 


+ Abdominal imaging 
(ultrasound or CT) 


+ Antimitochondrial antibody 


Malignant biliary obstruction 


Cholangiocarcinoma 
Etiologies Pancreatic/hepatocellular carcinoma 
Metastasis (eg, colon, gastric) 


Jaundice, pruritus, acholic stools, dark urine 


Weight loss 

Manifestations RUQ pain 
RUQ mass or hepatomegaly 
t Direct bilirubin, ALP, GGT 


Diagnosis 


Serum tumor markers (CEA, CA-19, AFP) 
Abdominal imaging (ultrasound, CT scan) 
EUS or ERCP for tissue diagnosis if unclear 


AFP = alpha-fetoprotein; ALP = alkaline phosphatase; CEA = carcinoembryonic antigen; EUS = endoscopic ultrasound; ERCP = endoscopic 
retrograde cholangiopancreatography; GGT = gamma-glutamyl transferase; RUQ = right upper quadrant. 


Can cause painless jaundice 


e What is the likely diagnosis in an elderly patient with conjugated hyperbilirubinemia, elevated 
alkaline phosphatase, and painless jaundice? 


Malignant biliary obstruction 
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Acute Liver Failure 


Etiology 


Clinical 
presentation 


Diagnostic 
requirements 


Acute liver failure 


Viral hepatitis (eg, HSV: CMV; hepatitis A, B, D & E) NOT c 
Drug toxicity (eg, acetaminophen overdose, idiosyncratic) 
Ischemia (eg, shock liver, Budd-Chian syndrome) 
Autoimmune hepatitis 

Wilson disease 

Malignant infiltration 


Generalized symptoms (eg, fatigue, lethargy, anorexia, nausea) 
Right upper quadrant abdominal pain 

Pruritus & jaundice due to hyperbilirubinemia 

Renal insufficiency 

Thrombocytopenia 

Hypoglycemia 


Severe acute liver injury (ALT & AST often >1000 U/L) 
Signs of hepatic encephalopathy (eg, confusion, asterixis) 
Synthetic liver dysfunction (INR 21.5) 


The presence of hepatic encephalopathy differentiates acute liver failure from acute hepatitis 


¢ Drug-induced liver disease can also be broadly categorized according to morphology: 


1. Cholestasis (eg, anabolic steroids), 


2. Fatty liver (eg, valproate), 


Hepatitis (eg Isoniazid) 


a FF Ww 


e What is the likely diagnosis for a patient with an acute, massive increase in AST/ALT in the setting 


of hypotension? 


Toxic or fulminant liver (eg, acetaminophen) 


Granulomatous (eg, allopurinol) 


Ischemic hepatic injury (shock liver) 


often accompanied by modest elevations in total bilirubin and alkaline phosphatase; and dramatic 


increase in ALT/AST 


e What is the next step in management for a patient with acetaminophen toxicity that 
develops worsening acute liver failure despite N-acetylcysteine treatment? 


Refer to liver transplant center 


this is an ethically complicated issue, however, if there is no history of psychiatric illness or 


previous Suicide attempt, liver transplantation is typically pursued 


Chronic alcohol use is thought to potentiate acetaminophen hepatotoxicity by depleting 


glutathione levels and impairing the glucuronidation process. 


e What AST:ALT ratio is typically seen in non-alcoholic fatty liver disease (NAFLD)? 


< 1 AST:ALT 
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useful distinguishing feature from alcoholic hepatitis, which is characterized by >2:1 AST:ALT 
ratio. The absolute values of AST and ALT in alcoholic hepatitis are almost always < 500 IU/L. 


g Reye Syndrome will show micro-vesicular steatosis on liver biopsy. 
What produces the opposite finding? 


Macrovesicular = alcoholic hepatitis, NASH 


Cirrhosis 
Overview of cirrhosis management 
Treat AY 
3 e HCV, HBV: antiviral therapy 
underlying : 
5 É e NASH: weight loss 
liver disease 
Provide 
s e Avoid alcohol & hepatotoxic medications 
preventive i . 
e Vaccinate for HAV & HBV (unless already immune) 
care 
e Screen for esophageal varices (endoscopy) 
Manage e Screen for HCC: ultrasound + serum AFP every 6-12 months 
complications | e Frequent clinical assessment for ascites and encephalopathy (prophylactic treatment not 
recommended) 
AFP = alpha fetoprotein; HAV = hepatitis A virus; HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hepatitis C 
virus; NASH = nonalcoholic steatohepatitis. 


Management of cirrhosis 


- + Ultrasound surveillance for 
Periodic surveillance of liver Compensated hepatocellular carcinoma + 
alpha-fetoprotein every 6 

months 
- EGD varices surveillance 


function tests 
(eg, INR, albumin, bilirubin) 


Hepatic encephalopathy 
Identify underlying cause (eg, 
infection, gastrointestinal 
bleeding), lactulose therapy 


Variceal hemorrhage 
Start nonselective beta blockers, 
repeat EGD every year 


EGD = esophagogastroduodenoscopy. 
©UWorld 


Liver also produces TBG, which binds thyroid hormones. 
Cirrhosis lowers total T3 and T4 but free T3 and T4 are unchanged, and 
thus TSH is normal. 


9 Most common infectious complication of cirrhosis? 
SBP (Spontaneous Bacterial Peritonitis). Prevent by Paracentesis & 


Fluoroquinolones 
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9 In the United States, cirrhosis is most commonly due to chronic alcohol misuse, nonalcoholic 
steatohepatitis, and hepatitis C. 
Cirrhosis promotes the formation of ascites due to portal hypertension, which causes 
hemodynamic change (ie, splanchnic vasodilation) that leads to salt and water retention. 
Patients with ascites have increased abdominal girth and discomfort, as well as weight gain, 
dyspnea (from increased abdominal pressure), and early satiety. Physical examination shows 
shifting dullness and a fluid wave. 


¢ What pharmaceutical therapy is recommended for prophylactic treatment of non-bleeding esophageal 
varices? 


Non-selective beta blockers (e.g. propanolol, nadolol) 


endoscopic variceal ligation can be used as an alternate primary prevention therapy in patients 
with contraindications to beta blockers 


Most cirrhotic patients should undergo diagnostic upper endoscopy to assess for varices and to 
determine their risk of hemorrhage. Those with (medium- or large-sized) varices, generally 
should be started on a nonselective beta blocker. 


Nonselective beta blockers (eg, propranolol, nadolol) are recommended to decrease progression to 
large varices and the risk of variceal hemorrhage. They are thought to act by decreasing adrenergic 
tone in mesenteric arterioles, which results in unopposed alpha-mediated vasoconstriction and decreased 
portal venous flow. 

¢ How does baseline body temperature change in patients with cirrhosis? 


Decreased (hypothermic) 


thus any temperature > 100°F (37.8°C) warrants investigation 


Ascites fluid characteristics 


* Bloody: trauma, malignancy, TB (rarely) 
Col e Milky: chylous 

olor 
* Turbid: possible infection 


* Straw color: likely more benign causes 


Neutrophils | + 2250/mm®: peritonitis (secondary or spontaneous bacterial) 


e 22.5 g/dL (high-protein ascites) 
o CHF, constrictive pericarditis, peritoneal carcinomatosis, TB, Budd-Chiari syndrome, fungal 


Total protein 5 g 
e <2.5 g/dL (low-protein ascites) 
o Cirrhosis, nephrotic syndrome 
e 21.1 g/dL (indicates portal hypertension) 
o Cardiac ascites, cirrhosis, Budd-Chiari syndrome 
SAAG 


e <1.1 g/dL (absence of portal hypertension) 
o TB, peritoneal carcinomatosis, pancreatic ascites, nephrotic syndrome 


CHF = congestive heart failure; SAAG = serum-ascites albumin gradient; TB = tuberculosis. 


SAAG <1.1 indicates hypoalbuminemia or malignancy (decreased oncotic pressure) 


e The ascites bilirubin level is elevated in the setting of a perforated biliary duct or bowel 


e Cytology should be performed for patients in whom there is a concern for underlying malignancy— 
usually those with persistently bloody ascites and cachexia. 
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Management of ascites in cirrhosis 


Imaging for confirmation (eg, abdominal ultrasound) 
Diagnostic paracentesis to confirm etiology & rule out infection 
o SAAG, cell count & differential, total protein 


Initial evaluation 


Spironolactone with furosemide 
Alcohol abstinence, sodium restriction 
Avoid ACE inhibitors, angiotensin receptor blockers, NSAIDs 


Medical therapy 


Large-volume paracentesis 


Refractory ascites H b š : 
Transjugular intrahepatic portosystemic shunt 


NSAIDs = nonsteroidal anti-inflammatory drugs; SAAG = serum-ascites albumin gradient. 


g ACE inhibitors, ARB’s and NSAID’s are Avoided in Cirrhosis. 
Blunt RAAS effect and lead to organ hypoperfusion in these patients 


NAFLD 


Nonalcoholic fatty liver disease 


Hepatic steatosis on imaging or biopsy 


Definition ; 5 6 on ane 
Exclusion of other etiologies (eg, alcohol, hepatitis C, glucocorticoids) 


Mostly asymptomatic 
e Metabolic syndrome 
ASTI/ALT ratio <1 
Hyperechoic texture on ultrasound examination 


Clinical features 


Weight loss (eg, diet modification, exercise) 


Treatment 
Melted Consider bariatric surgery if BMI 235 


Prognosis Hepatic fibrosis associated with increased risk for cirrhosis & liver-related death 


ALT = alanine aminotransferase; AST = aspartate aminotransferase. 


Hepatic Encephalopathy 


Hepatic encephalopathy 


Drugs (eg, sedatives, narcotics) 
Hypovolemia (eg, diarrhea) 
Electrolyte changes (eg, hypokalemia) 
t Nitrogen load (eg, GI bleeding) 
Infection (eg, pneumonia, UTI, SBP) 
Portosystemic shunting (eg, TIPS) 


Precipitating factors 


Sleep pattern changes 
Altered mental status 
Ataxia 

Asterixis 


Clinical presentation 


e Correct precipitating causes (eg, fluids, antibiotics) 


Treatment x * —_ 
e | Blood ammonia concentration (eg, lactulose, rifaximin) 


GI = gastrointestinal; SBP = spontaneous bacterial peritonitis; TIPS = transjugular intrahepatic portosystemic shunt; UTI = urinary tract infection. 


Neomycin may be used to treat HE in patients unresponsive to lactulose and unable to tolerate rifaximin 


9 e Common causes of asterixis include hepatic encephalopathy, uremic encephalopathy, 
and hypercapnia. 
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¢ Hypokalemia and metabolic alkalosis can precipitate hepatic encephalopathy, leading to lethargy, 
confusion, and asterixis. 


1. Be careful when giving diuretics, which can precipitate low intravascular volume and hypokalemia! 
2. As a result, patients with HE and hypokalmiea require potassium repletion in addition to 
intravascular volume repletion 
e What is the underlying etiology of a patient with black stools and progressive confusion? He has a 
past medical history of hepatitis C and physical exam shows asterixis. 
Hepatic encephalopathy secondary to gastrointestinal bleed 
HE is disorder of nervous system seen in patients with decompensated liver disease. Look 


for precipitating factors. 


e Hepatic Encephalopathy vs SBP (Spontaneous Bacterial Peritonitis) 


Hepatic Encephalopathy: NO abdominal pain, usually no ascites, forgetful/confused 


SBP Triad: Abdominal Pain, Ascites, Altered Mental Status (AMS) 


HepatoPulmonary Syndrome 


Hepatopulmonary syndrome results from intrapulmonary vascular dilations (AV Shunting) in the setting 
of chronic liver disease. 


Condition characterized by hypothermia, intrapulmonary vasodilation, and portal htn in the presence 
of cirrhosis 


Patients may have with platypnea (dyspnea worse when moving from lying to sitting) 


Orthodeoxia (major clue): hypoxia upon sitting upright 


HepatoRenal Syndrome 


Hepatorenal syndrome 


Risk factors Advanced cirrhosis with portal hypertension & edema 


Reduced renal perfusion 
e Gl bleed, vomiting, sepsis, excessive diuretic use, SBP 


Precipitating factors 
p g e Reduced glomerular pressure & GFR 


o NSAID use (constricts afferent arterioles) 


Renal hypoperfusion 

FeNa <1% (or urine Na <10 mEq/L) 
Diagnosis Absence of tubular injury 

No RBC, protein, or granular casts in urine 
No improvement in renal function with fluids 


Address precipitating factors (eg, hypovolemia, anemia, infection) 
Treatment Splanchnic vasoconstrictors (midodrine, octreotide, norepinephrine) 
Liver transplantation 


FeNa = fractional excretion of sodium; GFR = glomerular filtration rate; GI = gastrointestinal; RBC = red blood cells; SBP = spontaneous bacterial 
peritonitis. 


D/D: Hypovlemic AKI; but it should improve with fluids unlike with Hepatorenal 


¢ Intravenous colloid solutions (eg, albumin) are used in the treatment of hepatorenal syndrome and 
spontaneous bacterial peritonitis. 


Budd Chiari 
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Budd-Chiari syndrome 


e Hepatic venous outflow obstruction 

e Usually due to: 
o Myeloproliferative disorder (eg, PV) 
o Malignancy (eg, hepatocellular carcinoma) 
o Oral contraception use/pregnancy 


e Acute 
o Jaundice, hepatic encephalopathy, variceal bleeding 
o Prolonged INR/PTT; elevated transaminases 


Manifestations Subacute/chronic 


o Vague, progressive abdominal pain 
o Hepatomegaly, splenomegaly, ascites 
o Mild/moderate elevation in bilirubin, transaminases 


Di s e Abdominal Doppler ultrasound — | hepatic vein flow 
iagnosis 
6 e Investigation for underlying disorders (eg, JAK2 testing for PV) 


INR = international normalized ratio; PTT = partial thromboplastin time; PV = polycythemia vera. 


Liver Abscess 


e Pyogenic liver abscesses typically present with fever, RUQ pain, hepatomegaly, leukocytosis, and 
elevated liver enzymes; typically with greater increases in ALP and bilirubin than in aminotransferases. 


an associated right-sided pleural effusion may occur. Diagnosis requires abdominal imaging(CT, 
USG), and management includes blood cultures, antibiotics, and drainage. 


Liver abscess 


Bacterial (Pyogenic) Liver Abscess 


e CT scan classically demonstrates a well-defined, hypoattenuating, rounded lesion, often surrounded 
by a peripherally enhancing abscess membrane. 


¢T/t: Blood cultures, antibiotics, and percutaneous aspiration and drainage 


e Amoebic Liver abscess is treated with Metronidazole (NOT drained); unless it fails to improve with 
medication or very large abscess. 


Gall Bladder & Bile Duct 
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Evaluation of elevated alkaline phosphatase 


Elevated serum 
alkaline phosphatase 


Alkaline phosphatase 
likely of bone origin 


Elevated GGT 


Alkaline phosphate 


likely of biliary origin 


AMA positive 
OR Dilated bile 
Abnormal hepatic parenchyma on ducts 
ultrasound 
oe Consider liver biopsy, [Erce] 
Liver biopsy ERCP, observation | ERCP | 


AMA = antimitochondrial antibody; ERCP = endoscopic retrograde cholangiopancreatogram; GGT = gamma-glutamyltransferase; 
RUQ = night upper quadrant. 
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9 Alcohol raises GGT 


9 What are the differentials for air in the gallbladder? 
e Emphysematous cholecystitis (gb infected with gas-forming organisms like Clostridium) 


e Pneumobilia (air secondary to gallstone ileus) 


Management of gallstones 
Gallstones without symptoms e No treatment required in most patients 


Gallstones with typical biliary colic symptoms o u aparoscopic cholecystectomy 
YR y y e Possible ursodeoxycholic acid in poor surgical candidates 


Complicated gallstone disease* e Cholecystectomy within 72 hr 
*Acute cholecystitis, choledocholithiasis, gallstone pancreatitis. 


Features that distinguish biliary colic from cholecystitis are pain resolution within 4-6 
hours and absence of abdominal tenderness, fever, and leukocytosis. 


Acalculous Cholecystitis 
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Acalculous cholecystitis 


Severe trauma or recent surgery 
Prolonged fasting or TPN 
Critical illness (eg, sepsis, ICU) 


Risk factors 


Fever, leukocytosis, t LFTs, RUQ pain 
Jaundice & RUQ mass less common 


Clinical presentation 


Abdominal ultrasound (preferred) 
HIDA or CT scan if needed 


Treatment 


Enteric antibiotic coverage 
Cholecystostomy for initial drainage 
Cholecystectomy once clinically stable 


e Acalculous cholecystitis can present with unexplained fever and diffuse or right upper quadrant (RUQ) 
abdominal pain 


Emphysematous Cholecystitis 


Emphysematous cholecystitis 


Diabetes mellitus 
Risk factors Vascular compromise 
Immunosuppression 


Fever, right upper quadrant pain, nausea/vomiting 


Clinical tati 
A AERA NEA Crepitus in abdominal wall adjacent to gallbladder 


e Air-fluid levels in gallbladder, gas in gallbladder wall 
Diagnosis e Cultures with gas-forming Clostridium, Escherichia coli 
e Unconjugated hyperbilirubinemia, mildly elevated aminotransferases 


e Emergency cholecystectomy 
e Broad-spectrum antibiotics with Clostridium coverage (eg, piperacillin-tazobactam) 


Treatment 


Emphysematous cholecystitis 


luidtevel 
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Acute Cholangitis 
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Acute cholangitis 
Etiology e Ascending infection due to biliary obstruction 


e Fever, jaundice, RUQ pain (Charcot triad) 
e + Hypotension, AMS (Reynolds pentad) 
e Cholestatic liver function abnormalities 

o ¢ Direct bilirubin, alkaline phosphatase 


Clinical presentation 


Di i 
aorona o Mildly t aminotransferases 
e Biliary dilation on abdominal ultrasound or CT scan 
ae e Antibiotic coverage of enteric bacteria 


e Biliary drainage by ERCP within 24-48 hr 


AMS = altered mental status; ERCP = endoscopic retrograde cholangiopancreatography; RUQ = right upper quadrant. 


9 An anion gap metabolic acidosis commonly occurs from lactic acidosis with severe 
sepsis. 


9 Very high levels of ALP (vs Acute Cholecystitis) 


Common bile duct dilation in Acute cholangitis 


¢ What surgical procedure is preferred for biliary drainage for patients with acute cholangitis? 
ERCP with sphincterotomy 


other options include percutaneous transhepatic cholangiography and open surgical 
decompression 


Primary Sclerosing Cholangitis 
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Clinical features 


Laboratory/imaging 


Liver biopsy 


Complications 


Primary sclerosing cholangitis 


e Asymptomatic 
e Fatigue & pruritus 
e Associated with IBD, particularly UC (~90% of patients) 


e Cholestatic liver injury (fî alkaline phosphatase, ¢ bilirubin) 
e Multifocal stricturing/dilation of intrahepatic &/or extrahepatic bile 
ducts on cholangiography 


e Fibrous obliteration of small bile ducts, with concentric 
replacement by connective tissue in onion-skin pattern — 

e Biliary stricture 

e Cholangitis or cholelithiasis 

e Cholangiocarcinoma, colon cancer, biliary cancer 

Cholestasis (eg, | fat-soluble vitamins, osteoporosis) 


IBD = inflammatory bowel disease; UC = ulcerative colitis. 


Not curative: Liver Transplant 


e What is the best diagnostic test for patients with primary sclerosing cholangitis? 


MRCP (magnetic resonance cholangiopancreatography) 


or ERCP; MRCP is imaging technique using MRI to visualize the biliary and pancreatic ducts 


Biopsy is not necessary for diagnosis but will show a "onion-skin" pattern. Biopsy will not be the answer 


Primary sclerosing cholangitis 


9 What is the likely diagnosis in a 42 y.o. male with abdominal pain, bloody stools, and fatigue? 


Labs show elevated alkaline phosphatase. 
IBD (Ulcerative colitis) with primary sclerosing cholangitis 


Primary Biliary Cholangitis 
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Primary biliary cholangitis 


Pathogenesis e Autoimmune destruction of intrahepatic bile ducts 


e Affects middle-age women 
Clinical e Insidious onset of fatigue & pruritus 
features Progressive jaundice, hepatomegaly, cirrhosis 
Cutaneous xanthomas & xanthelasmas 


Cholestatic pattem of liver injury 
Laboratory (} alkaline phosphatase, | aminotransferases) 
findings e Antimitochondrial antibody 


e Severe hypercholesterolemia 


e Ursodeoxycholic acid (delays progression) 
e Liver transplantation for advanced disease 


Treatment 


e Malabsorption, fat-soluble vitamin deficiencies 
Complications | e Metabolic bone disease (osteoporosis, osteomalacia) 
e Hepatocellular carcinoma 


Metabolic bone disease seen in patients with PBC may be due to the inhibition of osteoblast activity by a retained toxin 
rather than vitamin D malabsorption 


9 PBC is commonly associated with severe hyperlipidemia (elevation of HDL out of proportion 
to LDL), hence the xanthelasmas 


¢ The diagnosis primary biliary cholangitis requires 2 out of 3 of the following: 
1. Positive anti-mitochondrial antibodies 
2. Elevated alk-phosphatase 


3. Liver biopsy revealing destruction of intrahepatic bile ducts 


Post-cholecystectomy syndrome 


Complications of cholecystectomy 


s Injury to bile ducts or the hepatic artery (especially with accidental incorrect clipping) 
s Gallbladder fistulae 


e Hemorrhage 

e Subhepatic abscess 

» Postcholecystectomy syndrome 
Description: persistent abdominal pain or new symptoms following gallbladder removal 
Frequency: 10-15% of patients 
Etiology: both biliary (e.g, biliary injury, retained cystic duct, sphincter of Oddi dysfunction) and extrabiliary causes 
(e.g., irritable bowel syndrome, pancreatitis) have been identified 


Table 15.1 Postcholecystectomy syndrome (PCS) 


Etiology Features 

Residual stone in CBD This can lead to pancreatitis, cholangitis, or biliary obstruction 

Gallstone in cystic duct stump Patients with anatomically longer cystic ducts are at risk for retained gallstones 
Dysfunction of the biliary tree Increased pressure at the sphincter of Oddi can lead to impaired function of the biliary tree 
Other Gastritis, peptic ulcer disease 


e Patients who complain of persistent abdominal pain after cholecystectomy should be evaluated 
for post-cholecystectomy syndrome. 
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Diagnosis involves ultrasound or CT followed by ERCP. 
evaluated via abdominal imaging (e.g. ultrasound) followed by direct visualization (e.g. ERCP, 
MRCP) to find the causative factor 
e Sphincter of Oddi dysfunction (stenosis) produces recurrent, episodic pain in the right 
upper quadrant or epigastric region with elevations in AST/ALT. 
visualization of a dilated common bile duct in the absence of stones favors this diagnosis 


Dx: Sphincter of Oddi Manometry (Gold Standard) 


9 Opioid analgesics (e.g. morphine): precipitate symptoms of sphincter of Oddi dysfunction 


9 Biliary leakage should be suspected in patients with persistent abdominal pain, fever, and 
right upper quadrant tenderness 2-10 days after laparoscopic cholecystectomy. 


Laboratory studies often demonstrate elevated liver function tests (especially bilirubin), with 
normal-appearing bile ducts (often with an intraabdominal fluid collection) on imaging. 


Pancreas 


¢ What is the first test or imaging study that should be ordered to diagnose pancreatitis in a patient 
with acute epigastric abdominal pain that radiates to the back? 


Serum amylase and lipase 
if amylase or lipase is > 3x normal, may not need confirmatory imaging for diagnosis 


Order amylase and lipase to confirm diagnosis, then do imaging to identify the etiology (i.e. gallstones) 


e What imaging modality is recommended to evaluate patients with suspected gallstone pancreatitis? 
Ultrasound (RUQ) 


CT is not as sensitive as US for detecting gallstones 


¢ What imaging modality is preferred for the diagnosis of acalculous cholecystitis? 
Ultrasound 


abdominal CT scan or HIDA scans are more sensitive and specific; use of US is unclear 


¢ What imaging modality is most useful for diagnosing acute pancreatitis if laboratory testing is unclear? 
Contrast-enhanced CT scan 


nearly 30% of patients have an ileus with bowel gas that prevents ultrasound from fully visualizing 
the pancreas 
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Acute pancreatitis 


Etiology 


Clinical 
presentation 


ALT = alanine aminotransferase; CMV = cytomegalovirus; ERCP = endoscopic retrograde cholangiopancreatography. 


e Chronic alcohol use (~40%) 

e Gallstones (~40%) 

e Hypertriglyceridemia 

e Drugs (eg, azathioprine, valproic acid, thiazides) 
e Infections (eg, CMV, Legionella, Aspergillus) 

e latrogenic (post-ERCP, ischemic/atheroembolic) — 


Diagnosis (requires 2 of the follow) 

e Acute epigastric pain radiating to the back 

e Amylase or lipase >3 times normal limit 

e Abnormalities on imaging consistent with 
pancreatitis 

Other findings 

e ALT level >150 U/L suggests gallstone pancreatitis 


e Severe disease: fever, tachypnea, hypoxemia, hypotension 


e Patient with RUQ pain radiating to back, hypertension controlled with thiazides. 


Hypercalcemia causing pancreatitis 


e HyperCa+ leads to secretory block in pancreatic duct 


e Hypercalcemia can cause pancreatitis but pancreatitis can cause hypocalcemia d/t 
saponificaiton, thus predisposing hypercalcemia may be missed 


e Boy was riding bike and fell, high amylase/lipase — traumatic pancreatitis 


e NPO w/pain control and IV fluids 


e Bad prognostic indications: increased BUN, low Ca, high WBC, low Hct, high LDH 


Drugs associated with drug-induced pancreatitis Acute pancreatitis 


e Acetaminophen 
Nonsteroidal anti-inflammatory drugs 


i 
P -> 


Analgesics A A 
e Mesalamine, sulfasalazine 
© Opiates 
Isoniazid 
Antibiotics 


e 

e Tetracyclines 
e Metronidazole 
e 


Trimethoprim-sulfamethoxazole 


Antiepileptics 


e Valproic acid 
e Carbamazepine 


Antihypertensives 


e Thiazides, furosemide 
e Enalapril, losartan 


Antivirals 


e Lamivudine 


e Didanosine 
e Azathioprine, mercaptopurine 
Immunosuppressants 3 i 
e Corticosteroids 
A z 
ETHS e Asparaginase 
e Estrogens 
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e Diuretics, including thiazides (eg, hydrochlorothiazide) and most loop diuretics (eg, furosemide), are 
among the most common offenders. 


These drugs may trigger pancreatitis via hypersensitivity to the sulfonamide molecule, pancreatic 
ischemia due to reduced blood volume, and/or increased viscosity of pancreatic secretions. 
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Acute pancreatitis from uncorrectable causes (eg, ischemia, atheroembolism) can be 
conservatively managed with analgesics and intravenous fluids. 


Severe Acute Pancreatitis 


e What is the cause of hypotension in severe acute pancreatitis? 


Increased vascular permeability 


release of activated pancreatic enzymes and inflammatory mediators leads to widespread 


vasodilation and vascular permeability 


Acute pancreatitis can produce multiple organ dysfunction syndrome (MDOS)/SIRS/shock 


Predictors 


Definition |e Acute pancreatitis with organ failure (eg, respiratory, cardiovascular, renal) persisting >48 hr 


e Patient factors: 
o Older age (eg, age >55) 
o Comorbidities, including obesity (BMI >30 kg/m?) 
Clinical findings: 
o Altered mental status 
o SIRS (eg, leukocytes >12,000/mm°, temperature >38 C [100.4 F]) 
e Laboratory findings of intravascular volume depletion: 
o + BUN (>20 mg/dL) and/or t creatinine (>1.8 mg/dL) 
o ft HCT (>44%) 
e Radiologic findings: 
o CXR: pulmonary infiltrates, pleural effusions 
o Abdominal CT scan: severe pancreatic necrosis 


Severe acute pancreatitis 


BUN = blood urea nitrogen; CXR = chest x-ray; HCT = hematocrit; SIRS = systemic inflammatory response syndrome. 


Clinical features of severe pancreatitis 


Clinical presentation 


Fever, tachycardia, hypotension 

Dyspnea, tachypnea &/or basilar crackles 

Abdominal tenderness &/or distension 

Cullen sign: periumbilical bluish coloration indicating hemoperitoneum 

Grey Turner sign: reddish-brown coloration around flanks indicating retroperitoneal bleed 


Associated with ¢ risk of severe 
pancreatitis 


Age >75 

Obesity 

Alcoholism 

C-reactive protein >150 mg/dL at 48 hr after presentation 

Rising blood urea nitrogen & creatinine in the first 48 hr 

Chest x-ray with pulmonary infiltrates or pleural effusion 

CT scan/magnetic resonance cholangiopancreatography with pancreatic necrosis & extra 
pancreatic inflammation 


Complications 


Pseudocyst 

Peripancreatic fluid collection 
Necrotizing pancreatitis 

Acute respiratory distress syndrome 
Acute renal failure 

Gastrointestinal bleeding 


Pancreatic Pseudocyst 
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Pancreatic pseudocyst 
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e Pseudocysts are mature walled-off pancreatic fluid collections (usually no necrosis or solid material) 
surrounded by a thick fibrous capsule and containing enzyme-rich fluid, tissue, and debris. 


They can leak amylase-rich fluid into the circulation and increase serum amylase. 


Complications include spontaneous infection, duodenal or biliary obstruction, 
pseudoaneurysm (due to digestion of adjacent vessels), pancreatic ascites, and pleural 
effusion. 


eT/t: Asymptomatic: expectant management (eg, symptomatic therapy, NPO). 
Symptomatic: Endoscopic drainage 


Pancreatic Cyst 


e Most pancreatic cysts are benign and can be managed conservatively (eg, surveillance imaging) 


e Cysts with higher risk for malignancy: 
e Large size (23 cm) 
e Solid components or calcifications 
e Main pancreatic duct involvement (ie, ductal dilation) 
e Thickened or irregular cyst wall 


Require further evaluation with endoscopic ultrasound—guided biopsy and possibly surgical 
resection. 


Chronic Pancreatitis 


e What is the likely diagnosis in a patient with a history of alcohol 
use and chronic, intermittent epigastric abdominal pain that is relieved by leaning forward? 


Chronic pancreatitis 


other common symptoms include steatorrhea, weight loss, and diabetes 
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Overview of chronic pancreatitis 


e Alcohol use 

e Cystic fibrosis (common in children) 
Ductal obstruction (eg, malignancy, stones) 
Autoimmune 


Etiology 


Chronic epigastric pain with intermittent 
pain-free intervals 


Clinical 
presentation Malabsorption—steatorrhea, weight loss 


Diabetes mellitus 


Amylase/lipase can be normal & nondiagnostic 
Laboratory y p g 


results/imaging CT scan or MRCP can show calcifications, 
dilated ducts & enlarged pancreas 


Pain management 

Alcohol & smoking cessation 
Treatment 

Frequent, small meals 


Pancreatic enzyme supplements The presence of pancreatic calcifications on abdominal 
imaging helps establish a diagnosis of chronic 
pancreatitis. 


In patients with pancreatic insufficiency, pancreatic enzyme deficiency leads to the release of high 
volumes of CCK, resulting in a loop of pancreatic hyperstimulation. 


In association with pancreatic inflammation and ischemia, this results in the characteristic post- 
prandial abdominal pain common in patients with chronic pancreatitis. 


Pancreatic enzyme supplementation, which typically contains lipase, protease, and amylase, 
helps alleviate pain by reducing pancreatic hyperstimulation 


e Pancreatic ascites is a rare complication of chronic pancreatitis that results from damage to the 
pancreatic duct, leading to leakage of pancreatic juice into the peritoneal space 


serosanguinous or straw-colored ascitic fluid with analysis showing high amylase (often >1000 U/L) 


Spleen 


Clinical features of splenic abscess 


Infection (eg, infective endocarditis) with hematogenous spread 
Hemoglobinopathy (eg, sickle cell disease) 
Immunosuppression (eg, HIV) 

Intravenous drug use 

Trauma 


Risk factors 


Classic triad of fever, leukocytosis & left upper-quadrant abdominal pain 
Left-sided pleuritic chest pain with left pleural effusion commonly seen 
Possible splenomegaly 

Most commonly due to Staphylococcus, Streptococcus & Salmonella 
Usually diagnosed by abdominal computed tomography scan 


Clinical presentation 


Combination of broad-spectrum antibiotics & splenectomy 


Treatment 
Possible percutaneous drainage in poor surgical candidates 


e What is the likely diagnosis in a patient with recently diagnosed infective endocarditis that now presents 
with fever and left-sided chest/abdominal pain? CT reveals a left-sided pleural effusion and 
splenomegaly with a splenic fluid collection. 


Splenic abscess (secondary to IE) 
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splenic abscess usually presents with a triad of fever, leukocytosis, and LUQ abdominal pain; 


treatment is with antibiotics plus splenectomy 


Small Intestine 


D-Xylose Test 


D-xylose is a monosaccharide that can be absorbed in the proximal small intestine without degradation 


by pancreatic or brush border enzymes. 


¢ A false-positive D-xylose test (ie, low urinary D-xylose level despite normal mucosal absorption) can be 


seen in the following: 
e Delayed gastric emptying 


e Impaired glomerular filtration 


e Small intestinal bacterial overgrowth (SIBO), characterized by alterations in small intestinal flora 
(due to abnormal intestinal anatomy or motility), leading to bacterial fermentation of the D-xylose 


before it can be absorbed. 


IBS 


Clinical features of irritable bowel syndrome 


Rome IV diagnostic 
criteria 


Recurrent abdominal pain/discomfort 21 day/week for past 3 months & 22 of the 
following: 
e Related to defecation (improves or worsens) 


Change in stool frequency 
Change in stool form 


Alarm features 


Older age of onset (250) 
Gastrointestinal bleeding 
Nocturnal diarrhea 
Worsening pain 
Unintended weight loss 
Iron deficiency anemia 
Elevated C-reactive protein 


Positive fecal lactoferrin or calprotectin 
Family history of early colon cancer or IBD 


IBD = inflammatory bowel disease. 


Evaluation 


e IBS with diarrhea: 

o Stool cultures 

o Celiac disease screening 

o 24-hr stool collection 

o Colonoscopy or flexible sigmoidoscopy & biopsy 
e IBS with constipation: 

o Radiography 

o Flexible sigmoidoscopy & colonoscopy 


9 Due to Smooth Muscle Hypersensitivity to Cholecystokinin 


¢ For IBS-C, fiber supplementation improves constipation and may reduce abdominal pain. IBS-D is 


usually treated with antidiarrheal agents such as loperamide. 
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Patients with IBS-D should be screened for celiac disease because both disorders may 
present with abdominal pain, diarrhea, and bloating; screening is not indicated in IBS-C. 


e Colonoscopy is recommended in patients with alarm features to evaluate for malignancy or 
inflammatory bowel disease 


IBD 


Classification & management of mild ulcerative colitis 


e <4 watery bowel movements per day 
e Hematochezia is rare or intermittent 


No anemia 
Laboratory findings 
Normal ESR & CRP 


e 5-Aminosalicylic acid agents (eg, mesalamine, 
sulfasalazine) 


Clinical features 


Treatment 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 


9 Smoking is a major risk factor that likely contributes to disease flare-ups in Crohns. 


Might be protective in UC. 


x Use Glucocorticoids for immediate improvement of moderate to severe Crohn’s. Biological 
agents weeks to works. 


¢ Pregnancy is a high-risk period for patients with UC due in part to placental cytokines that worsen 
colonic inflammation. 


Maternal complications include worsening UC disease activity, which can lead to severe 
hematochezia, anemia, and, in rare cases, toxic megacolon. 


Fetal risks include preterm delivery and small for gestational age. In addition, fertility rates are 
lower in those with active UC. 


e Most medications used in the management of UC (eg, mesalamine, sulfasalazine, TNF- a inhibitors) 
are considered safe for continuation throughout pregnancy 


can also be continued during breastfeeding (except salfasalazine) 


Celiac Disease 
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Features of malabsorption in celiac disease 


Nutrients | Symptoms 


General | Bulky, foul-smelling, floating stools 


Fat & protein 


iron 


Loss of muscle mass, loss of subcutaneous fat, fatigue 


Pallor (anemia), fatigue 


Calcium & vitamin D 


Bone pain (osteomalacia), fracture (osteoporosis) 


Vitamin K 


Easy bruising 


Vitamin A 


Hyperkeratosis 


Clinical manifestations of celiac disease 


Gastrointestinal 


Mucocutaneous 


Diarrhea, + steatorrhea, weight loss 

Abdominal pain 

Flatulence/bloating 

Late manifestations: ulcerative jejunitis, enteropathy-associated T-cell lymphoma 


Dermatitis herpetiformis 
Atrophic glossitis 


Endocrine 


Vitamin D deficiency 
Secondary hyperparathyroidism 


Bone disorders 


Osteomalacia/osteoporosis (adults) 
Rickets (children) 


Hematologic 


Neuropsychiatric 


Iron deficiency anemia 


Peripheral neuropathy 
Depression/anxiety 


Celiac disease 


e First-degree relative with celiac disease 


Risk factors e Down syndrome 


e Autoimmune disorders (eg, type 1 diabetes mellitus, autoimmune thyroiditis) 


Classic 
symptoms 


e + Abdominal pain, distension, bloating, diarrhea 


Extraintestinal 
manifestations 
(may be sole 
presentation) 


e General: failure to thrive/weight loss, short stature,* delayed puberty/menarche* 

e Oral: enamel hypoplasia, atrophic glossitis 

e Dermatologic: dermatitis herpetiformis 

e Hematologic: iron deficiency anemia (due to malabsorption) 

e Neuropsychiatric: peripheral neuropathy, mood disorders (eg, anxiety, 
depression) 

e Musculoskeletal: arthritis, osteomalacia/rickets* (due to vitamin D malabsorption), 


e ¢ Tissue transglutaminase IgA antibody 


Diagnosis e Proximal intestinal biopsy (villous atrophy, crypt hyperplasia, intraepithelial 
lymphocytosis) 
e Gluten-free diet 
Treatment 


Dapsone for dermatitis herpetiformis 


*Pediatric findings. 


Patients with celiac disease commonly report fatigue and foul-smelling, greasy diarrhea. 


e The presence of IgA anti-endomysial and anti-tissue transglutaminase antibodies are highly 


predictive of celiac disease. 


absence does not rule out celiac disease as many patients have concurrent selective IgA 


deficiency. In such cases use IgG antibodies for diagnosis. 


e In children, a high degree of suspicion must be maintained because the main presenting sign of celiac 


disease may be growth delay (eg, weight loss, poor linear velocity). 


Growth delay can occur in the absence of diarrhea, which is present in only two-thirds of patients. 
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e In some patients, extraintestinal symptoms with no gastrointestinal features may be the sole 
presentation. 


e Dermatitis herpetiformis is another extraintestinal manifestation and presents as grouped pruritic 
papules or vesicles(eg, fluid-filled) typically on extensor surfaces (eg, elbows, knees). 


Symptoms typically respond to a gluten-free diet; dapsone should also be given for acute management of 
dermatitis herpetiformis 


SIBO 


Small intestinal bacterial overgrowth 


Anatomic abnormalities (eg, strictures, surgery, small bowel diverticulosis) 
Motility disorders (eg, diabetes mellitus, scleroderma, opioid use) 
Risk factors Immunodeficiency (eg, IgA deficiency) 
Chronic pancreatitis 
Gastric hypochlorhydria, proton pump inhibitor use 


Bloating, flatulence 
Clinical Chronic watery diarrhea 
manifestations Possible malabsorption 
Į Vitamin B42 (bacterial consumption), t folate (bacterial synthesis) 


i 3 e Carbohydrate breath testing (lactulose or glucose) 
Diagnosis FE PEE 5 
e Endoscopy with jejunal aspirate/culture 


Treatment e Oral antibiotics (eg, rifaximin, ciprofloxacin, doxycycline) 


* Do NOT consider SIBO in patients with regular bowel movement 


¢ Carbohydrate breath test: a dose of fermentable carbohydrate (ie, lactulose, glucose) is taken orally, 
and breath samples for hydrogen and methane (produced by gut bacteria) are taken at regular intervals. 


Normally, colonic bacteria ferment any nonabsorbed substrate after 2-3 hours; in contrast, an earlier 
rise in breath hydrogen (at <1.5 hours) suggests fermentation in the small bowel, indicating SIBO. 


Appendicitis 
e What is the preferred imaging modality for diagnosis of acute appendicitis during pregnancy? 
Ultrasound (graded compression technique) 


if ultrasound is non-diagnostic, MRI can be performed for further assessment 
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Management of suspected appendicitis 


Suspected appendicitis (eg, modified Alvarado score* 24) 


| 


Perform diagnostic imaging 


| 


Child or pregnant female? 
No | Yes 
Abdominopelvic CT scan US + MRI 
Normal Nonvisualized appendix Nonperforated Perforated 
appendix (ie, nondiagnostic) appendicitis appendicitis 

| eee Antibiotics & bowel rest; 
Evaluate for prec tiie > _— & PCD (contained abscess) 
other diagnoses anvereds score $12 hr vs CREEP 

— (diffuse contamination) 


“Modified Alvarado score 
1 point each: migratory RLQ pain, anorexia, nausea or vomiting, RLQ rebound tenderness, fever >37.5 C (99.5 F). 
2 points each: RLQ tendemess, leukocytes >10,000/mm? 


1&D = irrigation & drainage; PCD = percutaneous drainage; RLQ = right lower quadrant; US = ultrasound ©uWorld 


e During pregnancy, the appendix undergoes cephalad displacement by the gravid uterus; therefore, 
with increasing gestational age, patients may have an atypical presentation of pain in the right mid-to- 
upper quadrant or right flank. 


may mimic Cholecystitis pain 


e What is the initial management for patients with an appendiceal abscess? 
IV hydration, antibiotics, and bowel rest 
appendectomy should not be performed right away (may return in 6-8 weeks for elective 
appendectomy, though this is controversial) 
¢ Infections are the most common complication of appendectomy, and risk of intra-abdominal abscess 
(e.g. Sub-phrenic Abscess) is significantly greater with laparoscopic appendectomy than laparotomy. 


Manifestations typically include recurrent fever and abdominal symptoms (eg, pain, vomiting) 
several days after an abdominal operation 
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Examination signs of appendicitis 


Sign Findings Significance 

Peritoneal signs 
e Rebound 

tenderness . Acute increase in pain after removing the hand from applying pressure Peritoneal irritation (HiGEINBlor 
e Involuntary e Tensing of abdominal wall muscles during palpation of abdomen 7 ” 

3 i . impending rupture) 

guarding e Persistent tension of abdominal wall muscles 
e Abdominal 

rigidity 


Psoas sign e RLQ pain with extension of right thigh Abscess adjacentito ae Or 
retrocecal appendix 


Obturator sign |e RLQ pain with internal rotation of right thigh Pelvic appendix or abscess 
Rovsing’s sign |e RLQ pain with LLQ palpation & retropulsion of colonic contents Acute appendicitis 


Rectal e Right pelvic pain during rectal examination, especially with pressure on 


tenderness the right rectal wall ia alain 


Infectious ileocecitis (PSeudo-appendicitis) 


Campylobacter gastroenteritis 
Epidemiology e Most commonly transmitted via undercooked poultry 


Clinical e Fever, abdominal pain, diarrhea (mucoid + blood) 
features e Pseudoappendicitis (RLQ pain due to acute ileocecitis) 


e Supportive care (symptoms usually self-limited <7 days) 


Treatment 
e Antibiotics only in severe or high-risk cases* 


e Guillain-Barré syndrome 


Complications 
P e Reactive arthritis 


*Duration >7 days; bloody stools; high fevers; patients who are pregnant, immunocompromised, or elderly. 
RLQ = right lower quadrant. 


T/t: Amoxicillin;| if severe 
DID: 
1. Appendicitis: Mild diarrhoea vs Profuse and Mucoid. Presence of other sick contact 


2. Cecal diverticulitis: Mild diarrhoea can occur, profuse or mucoid diarrhoea is not seen. /n addition, 
diverticulitis is exceedingly rare in children 


Obstruction 


Small bowel obstruction 


e Colicky abdominal pain, vomiting 

e Inability to pass flatus or stool if complete (no obstipation if partial) 
e Hyperactive — absent bowel sounds 

e Distended & tympanitic abdomen 


Clinical presentation 


e Dilated loops of bowel with air-fluid levels on plain film or CT scan 
Diagnosis e Partial: air in colon 
e Complete: transition point (abrupt cutoff), no air in colon 


e Ischemia/necrosis (strangulation) 
e Bowel perforation 


Complications 


e Bowel rest, nasogastric tube suction, intravenous fluids 


M t 
ina ha end e Surgical exploration for signs of complications 
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9 Can be a complication of Crohns Disease 


e What is the initial step in the management of small-bowel obstruction that is complicated 


by fever, hypotension, and tachycardia? 


Urgent surgical exploration 


¢ What is the most common cause of small-bowel obstruction (SBO) in the U.S? 


Adhesions 


typically result from abdominal operations or inflammatory processes 


Can be congenital (Ladd Bands) in children 


Is post-operative ileus characterized by a clear transition point on abdominal X-ray? 


No 


both small and large bowel dilation 


Small bowel 
dilation 


mm 


Large bowel ———}> 
dilation y 


. 


post-operative ileus 


Proximal 
small bowel 
dilation 


\ 


Small bowel 
air-fluid levels 


DSE 
large bowel . 
decompression San 
P a 


e Distension 
e Increased bowel sounds 


Abdominal examination 


Small bowel obstruction vs ileus 


Recent surgery (hours to days) 


Etiology e Prior surgery (weeks to years) Metabolic (eg, hypokalemia) 


Medication induced 


Possible distension 
Reduced/absent bowel sounds 


Small bowel dilation | Present 


Present 
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SBO vs ileus 


lleus 


Nausea, vomiting Nausea + vomiting 

Obstipation No flatus 

Acute abdomen Abdominal distension 

Hyperactive or absent bowel sounds Decreased or absent bowel sounds 


Clinical features 


Air fluid levels No transition point 
X-ray findings Dilated proximal bowel, collapsed distal bowel Dilated loops of bowel 
Little/no air in colon/rectum Air in colon/rectum 


SBO = small bowel obstruction. 


e What class of analgesics may contribute to prolonged post-operative ileus? 


Opiates 


e Paralytic ileus is most commonly a complication of abdominal surgery but can also be seen in other 
conditions such as retroperitoneal/abdominal hemorrhage, intraabdominal inflammation (eg, 
pancreatitis), intestinal ischemia, and electrolyte abnormalities. 


Large Intestine & Rectum 


Evaluation of minimal bright red blood per rectum 


Minimal bright red blood 
per rectum 


Age <40 without red flags Age 40-49 without red flags Age 250 or red flags* 


Anoscopy 
Hemorrhoids No source Sigmoidoscopy Colonoscopy 
identified or colonoscopy 
No further evaluation 
peces *Red flags = change in bowel habits, abdominal pain, weight 
©UWorld loss, iron deficiency anemia, family history of colon cancer. 


What is the next step in management for an elderly patient with newly discovered iron 
deficiency anemia? 


colonoscopy and endoscopy 


new IDA in an elderly patient is considered to be from GI blood loss until proven otherwise 
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Anal & perianal masses 


e Erythematous mass with concentric rings that occurs with Valsalva 


Rectal prolapse 
P p e Mucus discharge, mild abdominal pain, mass sensation 


Dusky/purple lump or polyp 
External hemorrhoid Associated itching, bleeding 
Thrombosis: acute enlargement with pain 


Intermittent itching, painless bleeding, leakage of stool 
Detected with digital rectal exam or anoscopy (unless prolapsed) 


Internal hemorrhoid 


Fluctuant mass/swelling with erythema 
Perianal abscess Fever 
Gradual onset 


Pink or flesh-colored papules, plaques, or cauliflower-shaped masses 
Anogenital wart Chronic onset 
Mild itching, bleeding 


Squamous cell carcinoma most common 
Anorectal cancer Bleeding, pain 
Ulcerating, enlarging mass 


e Small, flesh-colored papules 


Skin tags 
e May represent external terminus of anal fissure (sentinel tag) 


Hemorrhoids 


External hemorrhoids 


A e Hemorrhoidal venous plexus distension 
Pathophysiology n . s p 2 
e Intravascular inflammation, which leads to hemorrhoid thrombosis 
s e Constipation, low-fiber diet, prolonged sitting 
Risk factors 
e Pregnancy, advanced age 


e Anal pruritus, bleeding, discharge of mucus, fecal incontinence, sensation of fullness in anorectum 
Presentation |e Thrombosis (severe anorectal pain) 
e Purple or blue bulge on examination 


Conservative management: 

o High-fiber diet, stool softeners, sitz baths 

o Topical analgesics, anti-inflammatories & antispasmodics (eg, lidocaine, glucocorticoid 
suppositories, nitroglycerin cream) 

Refractory or thrombosed hemorrhoids: 

o Conservative measures when mild 

o Hemorrhoidectomy when severe 


Management 


o Hemorrhoid incision with thrombus removal for temporary relief 


Initial management of hemorrhoids 


Increased fluid intake 

Increased fiber intake (foods, fiber supplements) 
Reduced fat intake 

Moderation of alcohol intake 


Dietary factors 


Limit time sitting on toilet (eg, 3 minutes) 
Behavioral factors Limit defecation to once daily 
Avoid straining during defecation 


Analgesics (eg, benzocaine) 
Topical agents Astringents (eg, witch hazel) 
Hydrocortisone 


¢ Infrared coagulation, rubber band ligation, and sclerotherapy are all used to treat symptomatic 
nonthrombosed internal hemorrhoids that fail conservative management. 


These techniques are avoided with external hemorrhoids because their location below the dentate 
is highly innervated and these procedures would cause severe pain. 
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Diverticulitis & Diverticulosis 


Clinical features of acute diverticulitis 


e Abdominal pain 
e Nausea/vomiting, altered bowel movements 
e Fever, leukocytosis 

Possible sterile pyuria 


Clinical presentation 


Diagnosis CT scan of the abdomen (oral & intravenous contrast) 


e Bowel rest 
Management e Antibiotics (eg, ciprofloxacin, metronidazole) 
Colonoscopy 6-8 weeks after resolution 


Complications Abscess, obstruction, fistula, perforation 


e Other Signs: 


1. A palpable, tender mass(from focal inflammation) 


2. Dysuria, or urinary urgency or frequency due to bladder irritation from an adjacent inflamed 


sigmoid colon. 


Acute diverticulitis 


* Acute (left) lower abdominal pain & tenderness 
* CT scan: focal bowel wall thickening, + visible diverticula 


' ' | 


No high-risk features High risk features: Complications 
or complications *Age >70 
* Comorbidities | 
* Immunosuppression l | 
e Sepsis/SIRS 
< Abscess Perforation, 


obstruction, fistula 


| | 


Outpatient Inpatient IV antibiotics + + IV antibiotics 
management management percutaneous drainage + Surgery 

* Oral fluids + Bowel rest 

* + Oral antibiotics IV fluids 

* Close follow-up | + IV antibiotics 


IV = intravenous; SIRS = systemic inflammatory response syndrome (ie, significant fever, tachycardia, 
tachypnea, leukocytosis). 


e CT Scan: Focal bowel wall thickening and inflammatory signs (eg, stranding) in pericolonic fat. 


e What is the next step in management of a patient with diverticulitis complicated by an abscess > 4 


cm? 
CT-guided percutaneous drainage 


surgical drainage can be attempted if percutaneous drainage fails 


e Small abscesses (<4 cm) often respond to IV antibiotic therapy alone without drainage 


e What is the most common cause of gross lower GI bleeding in adults? 


Diverticulosis 


e What dietary habits increase the risk of diverticulosis complications (e.g. hemorrhage, diverticulitis)? 
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Heavy meat consumption, low fiber 


NSAIDs, obesity, and possibly smoking are also correlated with increased complications 


Angiodysplasia 
e What is the likely diagnosis for an adult with episodic, painless dark maroon-colored stool? 
Angiodysplasia 


typically right-sided (versus diverticulosis, which is typically left-sided with passage of bright red 
blood(arterial); anemic patients may be treated with cautery 


Patients with angiodysplasia are more-likely to bleed if they have what other co- 
existing pathologies? 


End stage renal disease, vWD, Aortic stenosis 
Pathogenesis (low-yield but informative)? 


e Aortic stenosis/AV replacement --> shear stress cleaves VWF multimers --> | platelet 
activation --> bleeding (Heyde's Syndrome) 


e vWF normally suppresses angiogenesis --> | vWF = t angiogenesis = angiodysplasia 


Colovesical Fistula 


Clinical features of colovesical fistula 


Diverticular disease (sigmoid most common) 
Crohn disease 
Malignancy (colon, bladder, pelvic organs) 


Etiology 


Pneumaturia (air in urine) 
Fecaluria (stool in urine) 
Recurrent urinary tract infections (mixed flora) 


Clinical presentation 


CT scan of the abdomen with oral or rectal (not intravenous) contrast 


Diagnosis 
2 Colonoscopy to exclude colonic malignancy 


Toxic Megacolon 
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Clostridioides difficile colitis 


e Recent antibiotic use or hospitalization 

e Advanced age (>65) 

Risk factors | e Gastric acid suppression (eg, PPI, H2 blocker) 
e Underlying inflammatory bowel disease 

e Chemotherapy 


e Profuse watery diarrhea 
e Leukocytosis (~15,000/mm) 
e Fulminant colitis or toxic megacolon 


Clinical 
presentation 


e Stool PCR for C difficile genes* 
Diagnosis | e Stool EIA for C difficile toxin & glutamate 
dehydrogenase antigen 


7 e Hand hygiene with soap & water 
Infection 


e Contact isolation 
control 


e Sporicidal disinfectants (eg, bleach) 


*Genes specific to toxigenic strains are assessed. 
EIA = enzyme immunoassay; H2 = histamine-2 receptor; PPI = proton pump 
inhibitor. 


9 Usually watery diarrhea but CAN be bloody too ! 


Toxic megacolon 


Colonic smooth muscle inflammation & paralysis 
Pathophysiology Complication of IBD or infectious colitis 
t Risk with use of antimotility agents (eg, loperamide) or opioids 


Systemic toxicity (eg, fever, tachycardia, hypotension) 


Clinical features = = m . 7 k 5 
Abdominal pain & distension following diarrheal illness 


e Colonic dilation (>6 cm) on imaging 


e Bowel rest/decompression, antibiotics 
Treatment e Corticosteroids if |BD-associated 
e Surgery for perforation, peritonitis, clinical deterioration 


IBD = inflammatory bowel disease. 


Dx for Clostridium: Antigen Stool Test. The presence of C. difficile itself does not indicate infection as many individuals (8- 
15%) are asymptomatic carriers. 


9 Confirm via X-ray. 
Do not perform enema or colonoscopy due to risk of toxic perforation. 


e Toxic megacolon is a medical emergency that requires nasogastric decompression, antibiotics, 
IV fluids +/- steroids (if IBD associated). 


Megacolon ie, colonic diameter >6 cm on abdominal x-ray, 
¢ What IBD complication presents with colonic dilation on X-ray and fever, tachycardia, leukocytosis, 
and/or anemia? 

Toxic megacolon 


may also have severe bloody diarrhea; highest risk of developing toxic megacolon is early on in 
the disease 
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Management of Clostridioides difficile infection 


Nonsevere CDI Severe CDI Fulminant CDI 
Classic symptoms: Symptoms + either: Severe CDI + either: 
+ Profuse watery diarrhea + Leukocytes >15,000/mm? + Hypotension or shock 


+ Abdominal pain 


* Serum creatinine >1.5 mg/dL * lleus or megacolon 


+ Vancomycin 


| | 


Oral therapy* Oral vancomycin** and 
+ Fidaxomicin IV metronidazole 


Refractory CDI 


* Consider fecal microbiota transplantation 


* Consider surgical intervention 


CDI = Clostridioides difficile infection; IV = intravenous. 
“Oral metronidazole can be considered for nonsevere CDI if fidaxomicin and vancomycin are unavailable 


“Consider adding vancomycin enemas if ileus is present, 
Not IV -- C. diff is one of the rare indications for ORAL vancomycin (in C. difficile infections, however, intravenous 
administration is ineffective, as vancomycin is hardly excreted into the colon (the main site of infection) 


Colonic Pseudo-obstruction (Ogilvie Syndrome) 


©uworld 


Acute colonic pseudoobstruction (Ogilvie syndrome) 


Etiologies 


Major surgery, traumatic injury, severe infection 
Electrolyte derangement (| K, | Mg, | Ca) 
Medications (eg, opiates, anticholinergics) 
Neurologic disorders (eg, dementia, stroke) 


Clinical 
findings 


Abdominal distension, pain, obstipation, vomiting 
Tympanic to percussion, | bowel sounds 
If perforation: guarding, rigidity, rebound tenderness 


X-ray: colonic dilation, normal haustra, nondilated small bowel 
CT scan: colonic dilation without anatomic obstruction 


Management 


Volvulus 


Risk factors 


Presentation 


Management 


NPO, nasogastric/rectal tube decompression 
Neostigmine if no improvement within 48 hr 


Sigmoid volvulus 


Sigmoid colon redundancy (eg, dilation/elongation from chronic 
constipation) 
Colonic dysmotility (eg, underlying neurologic disorder) 


Slowly progressive abdominal discomfort/distension + obstructive 
symptoms (eg, nausea, emesis, obstipation) 
Abdomen distended & tympanitic to percussion 


X-ray: dilated, inverted, U-shaped loop of colon (coffee bean sign) 
CT scan: dilated sigmoid colon, mesenteric twisting (whirl sign) 


Endoscopic detorsion (eg, flexible sigmoidoscopy) & elective sigmoid 
colectomy 
Emergency sigmoid colectomy if perforation/peritonitis present 
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Cecal volvulus 


Dilated, air-filled loop of colon 


Normal descending & sigmoid colon 


©uworld 


Sigmoid volvulus 


Inverted, U-shaped loop; "coffee bean” sign 


e Cecal volvulus forms a closed-loop obstruction. With continued gas formation by intraluminal 
bacteria, the lumen of the obstructed bowel loop gradually expands. 


This leads to slowly progressive (eg, over 2 days) abdominal distension. 


Sigmoid Volvulus Caecal Volvulus 
Mic in old Younger 
T/t: Endoscopic Detorsion: 1st line T/t: Emergency Laprotomy: 1st line 


Ischemic Colitis 
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Colonic ischemia 


Usually nonocclusive, “watershed” ischemia 
Pathophysiology Underlying atherosclerotic disease 
State of low blood flow (eg, hypovolemia) 


Moderate abdominal pain & tenderness 
Clinical features Hematochezia, diarrhea 
Leukocytosis, lactic acidosis 


« CT scan: Colonic wall thickening, fat stranding 


Diagnosis x 
+ Endoscopy: Edematous & friable mucosa 


e Intravenous fluids & bowel rest 
Management « Antibiotics with enteric coverage 
e Colonic resection if necrosis develops 


e CT findings indicative of ischemic colitis include colonic wall thickening (edema) and fat stranding. 


also may have air (pneumatosis) in the bowel wall 


Microscopic Colitis 


Clinical 
findings 
Triggers 


Diagnosis 


Management 


NSAIDs = nonsteroidal anti-inflammatory drugs; PPIs = proton pump inhibitors; SSRIs = selective serotonin reuptake inhibitors. 


Microscopic colitis 


e Watery, nonbloody diarrhea; fecal urgency & incontinence 
e Abdominal pain, fatigue, weight loss, arthralgias 


e Smoking, medications (eg, NSAIDs, PPIs, SSRIs) 


e Colonoscopic biopsy with lymphocytic infiltration of lamina propria 
o Collagenous: thickened subepithelial collagen band 
o Lymphocytic: high levels of intraepithelial lymphocytes 


e Remove possible triggers 
e Antidiarrheal medications & budesonide 


Proctalgia Fugax 
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Proctalgia fugax 


e Spastic contraction of the anal sphincter 
e Pudendal nerve compression 


Pathophysiology 


e Female sex 


e Psychosocial stress, anxiety 


Risk factors e Other functional pathologies (eg, irritable bowel syndrome) 


e Recurrent rectal pain unrelated to defecation 
Manifestations e Episodes lasting seconds to minutes (<30 min) 


e No pain between episodes 


Evaluation 


e No laboratory abnormalities 


e Normal physical examination (eg, rectal, pelvic, prostate) 


e Reassurance 


Management 


e Nitroglycerin cream + biofeedback therapy for refractory symptoms 


Proctitis 


Acute radiation proctitis 


Chronic radiation proctitis 


Postradiation onset <8 weeks 


Pathogenesis Direct mucosal damage 


>3 months to years 


Obliterative endarteritis & chronic mucosal ischemia 
Submucosal fibrosis 


Manifestations 


Endoscopic appearance ibis hla 
i r 
PSPP Edema, ulcerations 


Management 


Diarrhea, mucus discharge, tenesmus 
Minimal bleeding 


e Antidiarrheals (eg, loperamide) 
e Butyrate enemas 


Severe bleeding 
+ Strictures with constipation & rectal pain 


Multiple telangiectasias 
Mucosal pallor & friability 


Endoscopic thermal coagulation 
Sucralfate or glucocorticoid enemas 


Rectal Prolapse 


Rectal prolapse 


Women age >40 with history of vaginal deliveries/multiparity 
Prior pelvic surgery 


presentation 


Risk factors Chronic constipation, diarrhea, or straining 
Stroke, dementia 
Pelvic floor dysfunction or anatomic defects 
Abdominal discomfort 
oe e Straining or incomplete bowel evacuation, fecal incontinence 
Clinical 


e Digital maneuvers possibly required for defecation 


Erythematous mass extending through anus with concentric rings (full-thickness prolapse) or radial invaginations (non-full- 


thickness prolapse) 


Management 


Medical 
o Considered for non—full-thickness prolapse 


o Adequate fiber & fluid intake, pelvic floor muscle exercises 


o Possible biofeedback therapy for fecal incontinence 
Surgical 


o Preferred for full-thickness or debilitating symptoms (eg, fecal incontinence, constipation, sensation of mass) 
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Rectal prolapse 


Mucosal prolapse Full thickness prolapse 


Internal view 


External view 


Protruding mucosa with radial invaginations Erythematous mass with concentric rings 
Anal Fissure 


Anal fissures 


Local trauma (eg, constipation, prolonged diarrhea, anal sex) 
Inflammatory bowel disease (eg, Crohn disease) 


Pain with bowel movements 
Clinical Bright red blood on toilet paper or stool surface 
presentation Most common at posterior anal midline 
Chronic fissure may have skin tag at distal end 


High-fiber diet & adequate fluid intake 

Stool softeners 

Sitz baths 

Topical anesthetics & vasodilators (eg, nifedipine, nitroglycerin) 


Treatment 


Anorectal Fistula 


Anorectal fistula (fistula in ano) 


e Perianal abscess 
c 
auses 
Malignancy, 
Infection (eg, lymphogranuloma venereum) 


Clinical manifestations 


Assess extent of fistula 

Management 5 cantaros 
o Imaging (endosonography, fistulogram, MRI) 
Surgery (eg, fistulotomy) 
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differentiated from Pilonidal tract disease by the presence of a true connection to the 
intestinal lumen. 


Peritoneum & Mesentery 


Retroperitoneal abdominal organs 


Pancreas” (head & body) 


Aorta 
Inferior vena cava 
Descending colon* 


Rectum (mid-distal) 


“Secondarily retroperitoneal (developed intraperitoneal & migrated retroperitoneal). ©uworld 


Retroperitoneal Hematoma 
e What is the likely diagnosis in a patient on warfarin who complains of weakness and back pain with 
new-onset anemia (CT below)? 

Retroperitoneal hematoma 


¢ Diagnosis of a retroperitoneal hematoma is confirmed with non-contrast CT scan of 
abdomen/pelvis or abdominal ultrasound. 
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Vena Cava 


Kidney 


Psoas 
Muscle 


¢ Flank pain with suprainguinal tenderness in patient who had recent cardiac catheterization. 
Diagnosis? 


Retroperitoneal hemorrhage — CT Scan 


e What cardiac catheterization complication presents with sudden hemodynamic 
instability and ipsilateral flank/back pain? 


Retroperitoneal hematoma 


typically occurs within 12 hours of catheterization; treatment is supportive 


Mesenteric Ischemia 


Acute mesenteric ischemia Chronic mesenteric ischemia 
e Rapid onset of periumbilical pain (often severe) Etiology e Atherosclerosis (smoking, dyslipidemia) 
Presentation e Pain out of proportion to examination findings 


e Hematochezia (late complication) Clinical e Crampy, postprandial, epigastric pain 
features e Food aversion & weight loss 
e Atherosclerosis (acute on chronic) 7 | 
Risk factors e Embolic source (thrombus, vegetations) Diagnosis a ans ot reat real ! cane itr h 
ə Hypercoagulable disorders 2 angiography (preferred), Doppler ultrasonography 


e Risk reduction (eg, tobacco reduction), nutritional support 


P Management 4 pani 
e Leukocytosis e Endovascular or open surgical revascularization 
Laboratory 
findings e Elevated amylase & phosphate levels 
e Metabolic acidosis (elevated lactate) 
Diagnosis 0CT (preferred) or MR angiography = 
e Mesenteric angiography, if diagnosis is unclear 
Treatment: 


e Unstable or signs of peritonitis — no 
imaging — emergency lap 
e Stable = endovascular 


approach (angioplasty, stent) 


e AMI typically presents with sudden-onset, severe, poorly localized (visceral) midabdominal pain 
accompanied by nausea and vomiting. 
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Early in the course of illness, physical examination is typically unremarkable (eg, minimal, diffuse 
tenderness) despite the presence of severe pain; this finding is classically referred to as "pain out of 


proportion to the examination findings" 


Peritonitis 


Clinical presentation 


Spontaneous bacterial peritonitis 


Temperature >37.8 C (100 F) 

Abdominal pain/tenderness 

Altered mental status (abnormal connect-the-numbers test) 
Hypotension, hypothermia, paralytic ileus with severe infection 


Diagnosis from ascitic fluid 


Treatment 


PMNs >250/mm* 

Positive culture, often gram-negative organisms (eg, Escherichia coli, Klebsiella) 
Protein <1 g/dL 

SAAG >1.1 g/dL 


Empiric antibiotics - third-generation cephalosporins (eg, cefotaxime) 
Fluoroquinolones for SBP prophylaxis 


PMN = polymorphonuclear leukocytes; SAAG = serum-ascites albumin gradient; SBP = spontaneous bacterial peritonitis. 


Antibiotics AFTER paracentesis since AB therapy can cause negative ascites cultures 


Peritoneal dialysis—related peritonitis 


Pathophysiology 


Clinical presentation | e Diffuse abdominal tenderness + rebound 


Microbiology 


e Touch contamination of catheter lumen 
e Extension of catheter site skin infection 


e Abdominal pain + fever & nausea 


e Cloudy peritoneal fluid 


e Gram-positive bacteria (~65%) 
e Gram-negative bacteria (~30%) 
e Fungal organism (~5%) 


Diagnosis 


e Clinical presentation (ie, abdominal pain, cloudy fluid) 
e Relative neutrophilia on fluid analysis 
e Positive fluid Gram stain or culture 


Treatment 


e Intraperitoneal antibiotics (eg, vancomycin + gentamicin)* 


*Empiric therapy should cover both gram-positive & gram-negative organisms. 


Hypotension and weakness in the setting of peritoneal dialysis are concerning for peritonitis 


and sepsis. 


Hernia 


Umbilical Hernia 
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Congenital umbilical hernia 


Pathophysiology | e Incomplete closure of abdominal muscles 


e Soft, nontender bulge at umbilicus 
Clinical features | e Protrudes with increased abdominal pressure 
e Typically reducible 


Ob fi 
Manegomani . serve for spontaneous closure 
e Elective surgery around age 5 


9 Children with large or persistent defects are less likely to experience spontaneous closure 
and may undergo progressive enlargement of defect over time. 


Incisional Hernia 


Incisional hernia 


Pathogenesis |e Breakdown of prior fascial closure 


e Obesity 
e Tobacco smoking 
Risk factors |e Poor wound healing (eg, immunosuppression, malnutrition) 
e Vertical or midline incision 
e Surgical site infection 


e Abdominal mass that enlarges with Valsalva 
Clinical features | e Palpable fascial edges in nonobese patients 
e Possible delayed presentation (months-years) 


Diagnosis - a 
. e CT scan of abdomen 


Rectus Abdominis Diastasis 


Rectus abdominis diastasis 


Linea alba 
(muscle aponeuroses) 


Skin 
Subcutaneous tissue 


due to weakening of the linea alba 


Risk factors 
1. Chronic abdominal stretching (eg, pregnancy, multiparity), 
2. Surgical weakening (eg, prior cesarean deliveries), and 


3. Increased intra abdominal pressure (eg, constipation) 
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e Unlike a true hernia, rectus abdominis diastasis has no associated fascial defect 
managed conservatively with observation and reassurance 


NOT palpable while supine (vs Incisional Hernia) 


GIT Tumors 


Microcytic (iron deficiency) anemia in an elderly patient is more likely due to colon or gastric 
cancer than to pancreatic cancer, which does not typically bleed into the gastrointestinal tract. 


Esophagus 
e Patient with a history of Barrett's Esophagus and the patient has NO dysplasia: 


Screening/Surveillance EGDs every 3-5 years 


e Patient with a history of Barrett's Esophagus and dysplasia present: 


Screening/Surveillance every 1-2 years (less than every 3 years) 


e Man over age 50 with chronic GERD and other bad RF (smoking, obesity, high BMI) --> 


EGD screening/surveillance recommended 


Stomach 


Staging of gastric adenocarcinoma 


Initial endoscopy/biopsy positive for adenocarcinoma 


CT abdomen and pelvis 


PET/CT, endoscopic ultrasound 


Laparoscopy, CT chest 
+/- Paracentesis/peritoneal lavage 


Limited stage Advanced stage 


Chemotherapy 


Surg maan +/- Palliative surgery 
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imaging helps with disease staging, which determines prognosis and treatment options 


Pancreas 
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Major risk factors for pancreatic cancer Pancreatic adenocarcinoma 


First-degree relative with pancreatic cancer Smoking 


Hereditary pancreatitis Risk factors Hereditary pancreatitis 


i 5 Nonhereditary chronic pancreatitis 
Germline mutations (eg, BRCA1, BRCA2, i i iis 
Peutz-Jeghers syndrome) Obesity & lack of physical activity 


Hereditary 


Cigarette smoking (most significant) Systemic symptoms (eg, weight loss, anorexia) (>85%) 
Obesity, low physical activity Abdominal pain/back pain (80%) 
Nonhereditary chronic pancreatitis Clinical Jaundice (56%) 
presentation Recent-onset atypical diabetes mellitus 
Unexplained migratory superficial thrombophlebitis 
Hepatomegaly & ascites with metastasis 


Environmental 


Alcohol can cause chronic pancreatitis, which is 
associated with increase risk of pancreatic cancer, 


but it is not as significant as association bt. Cholestasis (} alkaline phosphatase & direct bilirubin) 
+ Cancer-associated antigen 19-9 (not as a screening test) 


Abdominal ultrasound (if jaundiced) or CT scan (if no jaundice) 


s Laboratory 
smoking and pancreatic cancer studies 


¢ What imaging modality is preferred for detecting pancreatic tumors of the body/tail (e.g. non-jaundiced 
patients)? 


Abdominal CT scan 
ultrasound is less sensitive for visualizing the pancreatic body/tail due to overlying bowel gas 
e Pancreatic cancer classically presents with constant and/or gnawing epigastric pain that 
is worse at night. 
other classic signs include jaundice, anorexia with weight loss, and migratory thrombophlebitis 
¢ Depression and associated anxiety may be prodromal features in more than one-third of patients with 
pancreatic cancer. 


Patients may describe nonspecific anxiety, a premonitory sensation ("Something bad is going to 
happen"), and feeling "low" for no reason. 


9 Tumors in the body or tail of the pancreas may present with progressive, constant back pain 
that is worse at night when lying supine. 


y e Pancreatic surgery C/I is tumor encasement in SMA artery. 


Tumor in head has better prognosis than in tail. 


9 Atypical DM (eg, DM presenting in a thin, older patient) should raise suspicion for pancreatic 
cancer 


¢ What is the next step in management for an older patient with a significant smoking history that presents 
with painful, pruritic red streaks on the arm, with a similar episode two weeks prior on the chest that 
self-resolved, and mild epigastric pain? 


Abdominal CT 


this patient has migratory superficial thrombophlebitis (Trousseau's syndrome), which is 
associated with occult visceral malignancy (pancreas, stomach, lung, prostate) 
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Presents with unexplained superficial venous thrombosis at unusual sites 


migrato s 


(associated with pancreatic cancer). 


ov, 


9 Advanced pancreatic adenocarcinoma, can obstruct the common bile duct (CBD) and 
cause extrahepatic cholestasis. Patients typically develop jaundice and pruritus due to direct 
(conjugated) hyperbilirubinemia and are at increased risk for cholangitis. Given the poor overall 
prognosis in surgically unresectable pancreatic cancer, palliative care is usually preferred. 


Endoscopic stent placement can effectively relieve CBD obstruction in most patients and is 
less invasive and less risky than surgery. 


Surgical bypass (eg, anastomosis between the gallbladder or CBD and jejunum) is sometimes 
considered as a second-line option in patients in whom stent placement would be technically 
challenging 


REMEMBER this, this is important ! 


Colon 


Colon cancer screening 


e Start at age 45: 

o Colonoscopy every 10 years 

o gFOBT or FIT every year 

o FIT-DNA every 1-3 years 

o CT colonography every 5 years 

Flexible sigmoidoscopy every 5 years (or every 10 years with 
annual FIT) 


Patients at 
average risk 


o 


Colonoscopy at age 40 (or 10 years prior to age of diagnosis in 
Patients with FDR with CRC or high-risk FDR, whichever comes first) 

Repeat every 5 years (every 10 years if FDR diagnosed at age 
>60) 


adenomatous polyp* 


e Start screening 8-10 years after diagnosis 


Patients with ulcerative colitis 
e Colonoscopy every 1-3 years 


*Adenomatous polyp 210 mm, high-grade dysplasia, villous elements (for example). 
CRC = colorectal cancer; FDR = first-degree relative; FIT = fecal immunochemical test; FIT-DNA = multitarget stool DNA test; 


gFOBT = guaiac-based fecal occult blood test. 
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Colon cancer screening in high-risk patients 


e Colonoscopy at age 40 or 10 years before 
the age of diagnosis in the relative 
(whichever comes first) 


e Repeat every 3-5 years 


Family history of adenomatous 
polyps or CRC 


e First-degree relative at age <60 


Inflammatory bowel disease e Begin 8 years post diagnosis 
e Ulcerative colitis (12-15 years if disease only in left colon) 


e Crohn colitis e Colonoscopy with biopsies every 1-2 years 


sag . e Begin at age 10-12 
Familial adenomatous polyposis e Colonoscopy every year 


Hereditary nonpolyposis CRC e Begin at age 20-25 
(Lynch syndrome) e Colonoscopy every 1-2 years 


Risk factors for colon cancer 


Lifestyle e Frequent consumption of red/processed meat 
factors e Tobacco, alcohol use 


e Personal/family history of adenomatous polyps or colon cancer 
e Inherited colon cancer syndromes (eg, familial adenomatous polyposis, Lynch syndrome) 
e Ulcerative colitis 
. — 
Prior abdominopelvic radiation 


Protective e High-fiber diet 
factors e Aspirin/NSAID use 


Medical/family 
history 


[NSAID = nonsteroidal antiinflammatory drug. | nonsteroidal anti-i [NSAID = nonsteroidal antiinflammatory drug. | drug. 


e For individuals with a history of abdominopelvic radiation treatment, colon cancer screening should 
commence at an earlier age (eg, age 30-40) than that recommended for average-risk patients (ie, age 
45). Colonoscopy is preferred, although acceptable alternatives include fecal occult blood testing and 
fecal DNA testing. 


e What characteristics (growth pattern, histology) of colonic adenomatous polyps suggest greater 
malignant potential? 


sessile growth and villous histology 


other signs of malignant potential include large size (> 1 cm) and high number (> 3 concurrent 
adenomas) 


e Due to their exceedingly high risk of CRC, patients with classic FAP (and sometimes attenuated FAP) 
need an elective total proctocolectomy in their late teens or early twenties. However, in younger 
patients (such as 9-year-old boy), surgery is usually delayed in favor of close surveillance with frequent 
colonoscopy until patients have completed puberty and matured both physically and emotionally. 


¢ Urgent total proctocolectomy is performed no matter the patient's age in those with CRC or 
adenomas with high-grade dysplasia; other indications for colectomy include severe symptoms related to 
colonic neoplasia (eg, hemorrhage) and a significant increase in polyp number during the screening 
interval 


e Regular aspirin or nonsteroidal anti-inflammatory drug use has been associated with reduced incidence 


of CRC in patients at average risk but does not influence the chances of developing CRC in FAP. 


e Whenever possible, patients with adenocarcinoma of the colon should be offered surgical resection 
with curative intent. When metastatic spread is confined to the liver, surgical resection of both the 
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hepatic mass and the primary tumor can be curative, and often provides increased long-term (>5 yr) 
survival even when not curative. 


Combined chemotherapy and radiation are used for nonoperable rectal adenocarcinoma as well as 
anal squamous Cell carcinoma; 


however, radiation therapy is typically avoided in tumors proximal to the rectum because the 
adverse effects (eg, radiation enteritis) can be severe. 


Surveillance after colon cancer resection Staging evaluation for rectal adenocarcinoma 


Stage | e Colonoscopy in 1 yr & then every 3-5 yr 


Colonoscopy in 1 yr & then every 3-5 yr 
Stages II & Ill Periodic CEA testing 


Annual CT scan of the chest, abdomen (+ pelvis) 


e Individualize 


Stage IV i 
e Consider stage II/III strategy but more frequent CT scans 


CEA = carcinoembryonic antigen. 


PJ Syndrome 


Peutz-Jeghers syndrome 


e Autosomal dominant disorder 


Etiolo: 
ay e Tumor suppressor gene mutation causes unregulated tissue growth 


Pigmented macules (eg, lips, buccal mucosa, palms/soles) 
22 gastrointestinal hamartomatous polyps 
o Abdominal pain due to obstruction or intussusception 
Clinical features o Anemia due to acute/chronic bleeding 

o Rectalprolapse 
e t+ Cancer risk (eg, gastrointestinal, breast, genital tract) 
Positive family history 


Diagnosis e Genetic testing 


e Annual anemia screening 
e Cancer screening (eg, upper/lower endoscopy) 


Management 


Liver 


Solid liver masses Hepatic adenoma 
. | e Associated with anomalous arteries Beni ithelial li t 
Focal nodular hyperplasia AHSHAIHGW & a a Epidemiology e Benign epithelial liver tumor 
o nA e Primarily young women on oral contraception 
Hepatigiadenora e Women on long-term oral contraceptives pester 
Possible hemorrhage or malignant transformation Manifestations e Often asymptomatic (incidentally found) 
e Episodic right upper quadrant pain 
Regenerative nodules e Acute or chronic liver injury (eg, cirrhosis) 
Systemiësymptoms \ 3 e Solitary, solid lesion in right lobe of liver 
maging A i i 
Hepatocellular carcinoma | e Chronic hepatitis or cirrhosis e Multiple lesions occasionally occur 
Elevated a fetoprotein i 
e Asymptomatic & <5 cm — stop oral contraception 
Treatment ue - R zi pti 
e Symptomatic or >5 cm — surgical resection 


e Known extrahepatic malignancy 
Complications |° AE) 
i e Rupture & hemorrhagic shock 


e Is needle biopsy recommended for a patient with a hepatic adenoma? 


: x e Single/multiple lesions 
Liver metastasis 


No (due to risk of bleeding) 
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surgical excision is preferred 


9 Hepatic adenoma can be seen in OCP use or Pregnancy 


9 AFP is elevated in ~50% of HCC cases; therefore, it can serve as an important diagnostic clue 
(when elevated) but cannot be used to rule out the diagnosis 


MALToma 
* 90% MALToma cases are ass with H. pylori. 


¢ All patients with MALT lymphomas should be tested for H pylori infection, and patients with a positive 
result who have early-stage MALT lymphoma should undergo H pylori eradication therapy (eg, 
quadruple therapy). The majority of patients achieve complete remission with antibiotic treatment. 


e Patients with more advanced malignancies or with H pylori-negative tumors should be considered for 
radiation therapy, immunotherapy (eg, rituximab), or single-agent chemotherapy. 


Pernicious anemia is related to an increased risk of gastric adenocarcinoma and gastric 
carcinoid tumors NOT MALToma 


Miscellaneous 


Areas of referred pain to the abdomen 


Cholecystitis 


Cholecystitis 


Angina 
Pancreatitis 


Appendicitis Nephrolithiasis 
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Unintentional weight loss in elderly patients 


Definition | e >5% involuntary weight loss over 6-12 months 


e Malignancy, depression 

e Chronic end-organ disease (eg, CKD, COPD) 
Causes e Neurologic disease (eg, oropharyngeal dysphagia) 
e Social factors (eg, poverty, isolation) 

e Diminished smell & taste, poor dentition 


CKD = chronic kidney disease; COPD = chronic obstructive pulmonary disease. 
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e Advanced end-organ disease contributes to weight loss via components of both anorexia (ie, loss of 
appetite) and cachexia (ie, inflammatory loss of muscle mass). 


In such patients without findings to suggest malignancy (eg, blood in the stool, hypercalcemia, 
unexplained anemia), watchful waiting is typically most appropriate. This is especially true for 
elderly patients with limited life expectancy, and other explanations for weight loss (eg, CKD) 
because watchful waiting avoids diagnostic testing that is unlikely to improve quality of life or life 
expectancy. 


Furthermore, unnecessary diagnostic testing may increase patient anxiety, physical discomfort, and 
financial stress. In addition, such patients with evidence of malnutrition (eg, BMI <18.5 kg/m2) often 
benefit from nutritional supplementation (eg, high-calorie supplement drinks), which can help 
reverse cachexia progression (protein-energy wasting). 


Abdominal Compartment Syndrome 


Abdominal compartment syndrome 


e  Intraabdominal pressure causing organ dysfunction 
Etiology Risk factors: massive fluid resuscitation, major intraabdominal 
surgery or pathology 


Tense, distended abdomen 

t Ventilatory requirements (diaphragmatic elevation, t 
intrathoracic pressure) 

t CVP (venous compression but | venous return & cardiac 
preload) 

Hypotension, tachycardia (| venous return & cardiac output) 


| Urine output (| intraabdominal organ perfusion) 


Temporizing measures: 
o Avoid over resuscitation with fluids 
Management o | Intraabdominal volume (eg, NG tube) 
o Abdominal wall compliance (eg, sedation) 
e Definitive management: surgical decompression 


Clinical 
manifestations 


CVP = central venous pressure; NG = nasogastric. 


e Although reduced cardiac preload is typically reflected in a low CVP, the two are uncoupled in ACS, 
where CVP is increased (despite reduced preload) due to external compression rather than increased 
intravenous volume. 


¢ Bladder pressure measurement can estimate intraabdominal pressure when abdominal compartment 
syndrome (ACS) is suspected. 


¢ A patient develops hypotension, JVD, and distended abdomen 18 hours after abdominal surgery. He 
was transfused with 6 units of PBRC during surgery. Urine output is decreased. Labs 
show increased BUN:Cr. What is the treatment? 


Abdominal decompression by laparotomy with temporary closure (reopen abdomen and cover 
with plastic) 


Abdominal compartment syndrome leads to decreased preload and thus hypotension and 
hypoperfusion —> AKI, tachycardia 
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Tracheoesophageal Fistula 


Tracheoesophageal fistula with esophageal atresia 


pathodencsls Defective division of foregut into esophagus & trachea 
9 Most commonly results in proximal esophageal pouch & fistula between distal trachea & esophagus 


ae Coughing, choking, vomiting with feeding 
Clinical 7 7 
RE Excessive oral secretions 
Commonly part of VACTERL association 


3 f e Inability to pass enteric tube into stomach 
Diagnosis 
e X-ray: enteric tube coiled in proximal esophagus 
le Surgical correction 
g e VACTERL screening: echocardiography, renal ultrasound 


VACTERL = Vertebral, Anal, Cardiac, TracheoEsophageal, Renal, Limb defects. 


Foreign Body Ingestion 
e What is the next step in management for a symptomatic child with evidence of a swallowed coin in 
the esophagus on X-ray? 


Flexible endoscopy 


endoscopy is both diagnostic and therapeutic; asymptomatic children may be observed for 24 
hours after ingestion (coins are not sharp and the metals used are not toxic) (vs Battery; 
necessary to prevent further mucosal damage and esophageal ulceration; removal is necessary for 


both symptomatic and asymptomatic patients) 


S 
Esophagus 


Trachea: Bronchoscopy; Esophagus: Endoscopy 


¢ What is the next step in management for a child that swallowed a battery that is located in the 


stomach on X-ray? 
Observation for 24 - 48 hours 


batteries located distal to the esophagus typically pass uneventfully 
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Suspected foreign body 
ingestion 


| 


PA & lateral x-rays 
(CT scan if object not visible on x-ray) 


High-risk features* No high-risk features 
Endoscopic removal Serial x-rays 
No transit: Endoscopic Object moving distally 
removal No intervention 
PA = posteroanterior. 
*Patient has respiratory or obstructive symptoms; 
object is a button battery, Magnet, or sharp item ©UWorld 


e Sharp object (eg, needle, safety pin) in the esophagus, stomach, or proximal duodenum 


If a sharp foreign body is distal to the proximal duodenum in an asymptomatic patient, observation 
with repeat x-ray in 12-24 hours may be appropriate because these objects are usually excreted 
uneventfully 


e Symptoms of esophageal obstruction (eg, drooling, inability to swallow secretions) 
e Symptoms of respiratory compromise 
e Button battery in the esophagus (due to the risk of electrical and chemical injury) 


e Magnets in the esophagus or stomach (due to the potential for bowel entrapment as a result of 
magnetic attraction across intestinal segments) 


9 e In cases of high-risk esophageal foreign bodies, such as magnets, button batteries, and 
sharp objects (fish bone), immediate endoscopic removal is required to prevent complications. 


e Ingestion of 22 magnets, especially if swallowed separately, can entrap bowel via attraction 
across varying intestinal segments and lead to necrosis, fistulae, or perforation. Therefore, 
magnets visualized in the esophagus or stomach on x-ray require immediate endoscopic 
removal even if patients are asymptomatic. 


In case of single magnet ingestion; observation can be considered. 


Crying Infant 
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Infantile Colic: benign; parents should be reassured and taught soothing/feeding techniques 


Constipation 


Crying in young infants 


Diagnosis Key features 
Normal e Intermittent, consolable, <3 hr/day 
Colic e 23 hr/day (usually evening), 23 days/week 
e Healthy infant age <3 months 
Gastroesophageal e Frequent spit-up 


reflux disease 


e Back-arching after feeding 


Infection 


e Acute otitis media: bulging tympanic membrane, + fever 


e Meningitis: fever, lethargy, bulging fontane! 


e Septic arthritis: fever, limited extremity movement 


e UTI: fever, vomiting, poor feeding 


Intussusception 


e Episodic irritability with legs drawn to abdomen 
e +Bilious emesis, bloody stools 


Torsion e Testicular swelling or abdominal distension (ovarian) 
e Hair tourniquet: hair accidentally wrapped around digit 
Trauma e Corneal abrasion: tearing, photophobia; + fluorescein test 


e Abuse/fracture: bruising, laceration, asymmetric movements 


UTI = urinary tract infection. 


Pediatric constipation 


Pathologic 


Functional 


Risk factors 


Delayed meconium passage 
Down syndrome (associated with HD 
& intestinal atresia/stenosis) 


Solid food introduction 
Toilet training 
School entry 


History 


Poor weight gain or linear growth 
Narrow (ribbon) stools 

Blood mixed in stool 

Bilious vomiting or fever 


Absence of pathologic 
features 

Painful, infrequent, large- 
caliber or pellet-like stools* 
Fecal soiling (encopresis) 


Examination 


Displaced anus, f rectal tone, or 
sacral anomalies (eg, hair tuft) 
Abnormal lower extremity neurologic 
findings (eg, weakness) 

Severe abdominal distension 


Absence of pathologic 
features 

Mild abdominal distension 
Anal fissure (+ rectal 
bleeding) 


Management 


Work up for organic cause 

o Common (eg, celiac disease, 
hypothyroidism) 

o Urgent (eg, HD, CF, spinal 
dysraphism) 


Age-appropriate toileting 
plan 

Dietary changes (tT 
fiber/water) 

Laxatives (eg, polyethylene 
glycol) 


*Benign features refractory to functional constipation management may also be pathologic. 


CF = cystic fibrosis; HD = Hirschsprung disease. 
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Pediatric functional constipation 


Initiation of solid food & cow's milk 
Toilet training 
School entry 


Risk factors 


Painful/nard bowel movements 
Stool withholding 
Encopresis (fecal incontinence) 


Clinical features 


Delayed passage of meconium 

Fever or vomiting 

"Ribbon" stools 

Poor growth 

Severe abdominal distension 

Abnormal! examination findings (eg, displaced anus, tuft at gluteal cleft) 


Alarm signs 


Anal fissure 


Complications Hemorrhoids 


Enuresis/urinary tract infections 


t Dietary fiber & water intake 
Limit cow's milk (<24 oz/day) 
Laxatives (eg, polyethylene glycol) 
Age-appropriate toileting guidance 


Treatment 


+ Enemas/suppositories 


Recurrent cystitis (UTI's) (due to mass effect on the bladder, preventing voiding and leading to urinary stasis) 


e Initial management is dietary, including the addition of apple, prune, or pear juice/puree. 


These nondigestible, osmotically active carbohydrates (eg, sorbitol) pull water into the 
gastrointestinal tract, thereby softening stool. 


Approach to the straining infant 


Straining infant 


| 
t t 


Ill-appearing or Well-appearing 
red flags* present 


| l | | 


Serious organic cause Loose stools + Normal stool Hard or 
* Hirschsprung disease mucus & blood consistency pellet-like stools 
* Cystic fibrosis 
* Spinal dysraphism | | 
* Hypothyroidism 
Food induced Normal infant Functional 
protein enterocolitis dyschezia constipation 


(+ anal fissure if 
blood present) 


*Severe abdominal distention, abnormal rectal tone or 
sacral findings, delayed passage of meconium, failure to thrive ©uworld 


e Pathogenesis of infant dyschezia involves the following: 


e Failure to coordinate increased intraabdominal pressure with relaxation of the pelvic floor muscles 


e Inadequate abdominal muscle tone to produce an effective Valsalva maneuver 


These mechanisms result in characteristic findings of crying, turning red in the face, and straining for 


greater than 10 minutes, followed by passage of a soft, nonbloody stool. 


T/t: Reassurance only 


Vomiting 
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Differential diagnosis of regurgitation & vomiting in infants 


Diagnosis 


o 


o 


Gastroesophageal reflux 


o 


Milk protein allergy . 


Pyloric stenosis 


Clinical features 


Physiologic 
Asymptomatic 
"Happy spitter" 


Pathologic (GERD) 
Failure to thrive 
Significant irritability 
Sandifer syndrome 
Regurgitation/vomiting 
Eczema 

Bloody stools 


Projectile nonbilious vomiting 
Olive-shaped abdominal mass 
Dehydration, weight loss 


Management 


Reassurance 
Positioning therapy 


Thickened feeds 

Antacid therapy 

If severe, esophageal pH probe monitoring 
& upper endoscopy 


Elimination of dairy & soy protein from diet 


Abdominal ultrasonography 
Pyloromyotomy 


GERD = gastroesophageal reflux disease. 


Positional therapy (e.g. hold infant upright for 20-30 minutes after frequent, small-volume feeds) 


e What is the next step in management for an infant with failure to thrive that spits up formula after each 


feed? 


proton pump inhibitors and/or thickened feeds (e.g. adding oatmeal) 


failure to thrive indicates that this is pathologic GERD (vs Adequate wt gain in physiologic) 


be careful with PPIs in infants— loss of acidity predisposes to increased risk of infections 


Evaluation of bilious emesis in the neonate 


Bilious emesis | 


Unstable | Stable 
v 
Abdominal x-ray 
; 7 7 4 
Freeair | Dilated loops of bowel Normal | Double bubble sign | 
v y | 
Emergency Increased rectal tone A 
laparotomy and/or delayed — No > Upper GI series | Duodenal atresia | 


passage of meconium 


l 
Yes 


t 


Contrast enema | 


—— 


Microcolon | 


Rectosigmoid 
transition zone 


| 7 


Meconium | Hirschsprung 
ileus disease 
®UWorld 
Cyclical Vomiting Syndrome 
Cyclic vomiting syndrome 
Histo e Personal or family history of migraines 
M e Episodes often have identifiable trigger (eg, infection, stress) 

e Stereotypical vomiting episodes 
o Acute onset of nausea, abdominal pain, headache, vomiting 
o Self-limited, lasting 1-2 days 

Symptoms 


e Between episodes 
o Usually asymptomatic 
o Often regular intervals (eg, 2-4 weeks) 


GIT 


Y 
Right-sided 


ligament of Treitz 


Y 
Malrotation 


Diagnostic criteria of cyclic vomiting syndrome 


23 episodes in a 6-month period 

Easily recognizable to family (stereotypical) 
Lasts 1—10 days 

Vomiting 24 times/hr at peak 

No symptoms in between vomiting episodes 
No underlying condition can be identified 
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e What is the likely diagnosis in a child that presents with self-limiting, recurrent nausea and vomiting at 
the same time each month with no symptoms in between episodes? 


Cyclic vomiting syndrome 


Treatment: 
Abortive: Triptans 


Supportive: Anti-emetics 


Food Allergen Proctocolitis 


Milk- or soy-protein-induced colitis 


Risk FPIAP™ 
factors e Family history of allergies, eczema, or asthma | 
v v 


Presents at age 2-8 weeks 
Clinical Regurgitation or vomiting 
features +/-Painless bloody stools 


+/-Eczema 


Elimination of milk & soy from maternal diet of 


exclusively breastfed infants 


Treatment 


Management of food protein-induced allergic proctocolitis (FPIAP) 


Infant with presumed 


Breastfeeding Formula-feeding | 
Y Y 
Eliminate common Switch to hypoallergenic 
triggers from maternal (eg, hydrolyzed) formula 


diet (eg, dairy, soy) 


Y 


Initiation of hydrolyzed formula in formula-fed Symptom resolution? | 


infants 


FPIAP confirmed: Consider evaluation for 


. - Reintroduce offending |<«— Yes —— No —> alternate diagnosis (eg, 
Prognosis | e Spontaneous resolution by age 1 year protein around age 1 flexible sigmoidoscopy) 


“Well-appearing infant age <6 months with blood-streaked stools and nonfocal examination SUWorid 


DID: MECKEL but very rare in less than 6 months age 


Symptoms suggestive of a different diagnosis include failure to thrive, profuse diarrhea, 
and forceful vomiting 


IgE- & non-IgE-mediated food allergies 
Clinical 
Example Age Symptom onset 
features 
Immediate See 
IgE mediated Anaphylaxis Any (<1 hr) e Vomiting, wheezing 
e Angioedema, hypotension 
Food protein— 
ime ae ie e Painless, bloody stools 
induced allergic <6 months Insidious $ 
a e Well appearing 
proctocolitis 
Non-IgE 
Food protein- 
mediated ee e Profuse vomiting, diarrhea (+ 
Er <12 months Within hours blood), dehydration, lethargy 
enterocolitis ; 
e |ll appearing 
syndrome 
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Breastfeeding benefits & contraindications 
ee ee e 


e More rapid uterine 
involution & decreased 
postpartum bleeding 


Faster retum to prepartum 
weight 

Maternal Improved child spacing 
Improved maternal-infant 
bonding 


Reduced risk of breast 
& ovarian cancer 


e Active untreated tuberculosis 
(mothers may breastfeed after 2 
weeks of anti-tuberculin therapy) 
Maternal HIV infection (in 
developed countries where 
formula is readily available) 
Herpetic breast lesions 
Varicella infection <5 days prior 
to or within 2 days of delivery 
Specific maternal medications 


Chemotherapy or ongoing 
radiation therapy 


Active abuse of street drugs or 
alcohol 


Improved immunity 
Improved gastrointestinal 
function 
Prevention of infectious 
diseases: 
o Otitis media 

Infant o Gastroenteritis Galactosemia 
o Respiratory illnesses 
o Urinary tract infections 
Decreased risk of 
childhood cancer, type I 
diabetes mellitus & 
necrotizing enterocolitis 


e Casual, moderate alcohol use is considered safe and not a contraindication to breastfeeding. 


¢ Mothers with Hep B and Hep C can breast feed given their nipples are not cracked or bleeding. 


e Neonates should breastfeed every 2 - 3 hours for > 10 - 20 minutes per breast during the first month of 
life 


or approximately 8 - 12 times per day 


x Exclusive breastfeeding is recommended for the first 6 months of life. 


9 All exclusively breastfed infants should also be started on vitamin D supplementation, Iron 
supplementation for Premature babies <6 months and Vitamin B12 for babies with strict 
vegetarian mothers. 


Timeline of infant nutrition 


Birth 6 months 1 year 


Exclusive breastfeeding 


Introduction 
of cow's milk 


Introduction of 
pureed foods 


Dehydration 
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Mild dehydration (3-5% volume loss) presents with a history of decreased intake or increased fluid loss with 


minimal or no clinical symptoms. 


Moderate dehydration (6-9% volume loss) presents with decreased skin turgor, dry mucus membranes, 
tachycardia, irritability, a delayed capillary refill (2-3 seconds), and decreased urine output. 

Severe dehydration (10-15% volume loss) presents with cool, clammy skin, a delayed capillary refill (>3 
seconds), cracked lips, dry mucous membranes, sunken eyes, sunken fontanelle (if still present), 
tachycardia, lethargy, and minimal or no urine output. Patients can present with hypotension and signs of 


shock when severely dehydrated. 


Mild-moderate: Oral Rehydration 


Moderate-severe: IV bolus of isotonic solutions 20MI/ Kg (e.g. normal saline, lactated Ringer's) 


Evaluation of neonatal hydration 


Decreased wet diapers 
Absence of tears 
Signs of Sunken fontanelle 
dehydration Dry mucous membranes 
Decreased skin turgor 
Delayed capillary refill 


Natural 
course 


Neonatal weight trends 


Weight loss in first 5 days of life (eg, excretion of excess fluid, delayed 
lactogenesis) 
Weight regained (ie, back to birth weight) by age 2 weeks 


<10% of birth weight lost 
o Provide reassurance & continue to monitor 


Management 
of weight loss 


e >10% of birth weight lost &/or signs of dehydration (eg, poor urine 
Continue exclusive breastfeeding output, sunken fontanelle) 


Management 
Follow-up at age 10-14 days to g o Assess for breastfeeding complications (eg, tongue-tie) 
check that infant has regained 7 E 
Measure weights daily 


birth weight S 
o Consider formula supplementation 
o 


Assess for oromotor dysfunction Consider serum electrolytes & glucose measurements 
Assess for lactation failure 
Daily weights 


Consider formula supplementation 


e Healthy infants may lose up to 7% of their birth weight in the first 5 days of life. 


due to excretion of excess fluid acquired in utero and during labor; no treatment is required 


¢ Approximately how many wet diapers should a 5-day-old newborn make per day? 


> 5 wet diapers/per day 


as a general rule, the number of wet diapers should equal age in days for the first week of life; after 
the first week, infants should have > 6 wet diapers per day 


Midgut volvulus 


Surgical emergency that classically presents in a 
neonate with congenital malrotation, manifesting 


as bilious vomiting and abdominal distention. 


diagnosed using an upper GI series, which may 
show a "corkscrew" pattern; untreated volvulus 
can progress to bowel ischemia and perforation 
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Malrotation with midgut volvulus 


Pathogenesis 


Failure of normal embryonic gut rotation 

Narrow mesenteric base allows for t small bowel mobility 

Twisting of small bowel around superior mesenteric artery — gut ischemia & 
necrosis 


Most common in infancy (usually age <1 month) 


Clinical e Acute: bilious emesis, abdominal distension 
features e Chronic: intermittent abdominal pain & vomiting, failure to thrive 
e Untreated: hematochezia, peritonitis & shock 
e Abdominal x-ray: + dilated bowel, air-fluid levels, pneumoperitoneum 
Diagnosis e Upper gastrointestinal series (gold standard): ligament of Treitz on 
right; corkscrew, or bird's-beak, duodenum 
e Emergency laparotomy (to relieve volvulus) 
Treatment 


Ladd procedure (to reposition malrotated bowel) 


Acute Symptoms in Infants. Chronic in Older Children and adults. 


e For neonates with suspected volvulus (eg, bilious emesis, x-ray with dilated loops of bowel, normal 
rectal examination) who are hemodynamically stable, upper GI series (consisting of x-rays with contrast 


material for improved visualization) is the diagnostic gold standard. 


In contrast, in a neonate with bilious emesis who is hemodynamically unstable (eg, hypotension, 
tachycardia) or has peritoneal signs (eg, firm, distended, tender abdomen), the next step in 
management is exploratory laparotomy. Surgical exploration should not be delayed for diagnostic or 


repeat imaging due to increased risk of mortality 


Pyloric Stenosis 


Volvulus 


Air fluid levels 


Dilated bowel 
aa loops 
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Infantile hypertrophic pyloric stenosis 


First-born boy 
Risk factors 


Erythromycin 
Bottle feeding 


Projectile nonbilious emesis 


$ Poor weight gain 
Presentation 


Dehydration 


Olive-shaped abdominal mass 


3 : 5 Hypochloremic metabolic alkalosis 
Diagnostic studies 


Intravenous rehydration 
Treatment 


Pyloromyotomy 


Thickened pylorus on abdominal ultrasound 


U/S can also detect pyloric muscle diameter and thickness 


¢ Erythromycin : either through direct administraton or through breast milk; pyloric stenosis is also 


associated with formula feeds 


e How soon after birth does pyloric stenosis typically present? 


~3-5 weeks 


takes time for hypertrophy to develop; helps distinguish from intestinal atresia (bilious vomit within 


1 - 2 days) 


e What acid-base disturbance is associated with pyloric stenosis? 


Hypokalemic, hypochloremic metabolic alkalosis 


secondary to vomiting of gastric acid and subsequent volume contraction; should be corrected 


prior to pyloromyotomy to reduce risk of post-operative apnea 


Neonatal Jaundice 


Management of neonatal unconjugated hyperbilirubinemia 


Total bilirubin elevated for age 


| 


Unconjugated bilirubin >25 mg/dL 


No | Yes 


y 


Unconjugated bilirubin above 
hototherapy threshold for age 


on] 


Increase feed Initiate Unresponsive to 
volume/frequency phototherapy therapy (eg, rapid 
& monitor rate of rise) 


*eg, RhD incompatibility, glucose-6-phosphatase deficiency. 
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Approach to neonatal cholestasis 
Neonatal cholestasis* 


Abdominal ultrasound 


| 
l l l 


Abnormal or Cystic dilation Isolated hepatomegaly 
absent gallbladder of biliary tree or normal 


Biliary atresia Biliary cyst Jp | 


Infectious evaluation Genetic/metabolic 
l evaluation 
CMV, toxoplasmosis, AAT deficiency 


HSV, UTI/sepsis Dubin-Johnson syndrome 
Galactosemia 
Cystic fibrosis 


*Dark urine, acholic stools, conjugated hyperbilirubinemia. 
AAT = alpha-1 antitrypsin; CMV = cytomegalovirus; HSV = herpes simplex virus; UTI = urinary tract infection, ©uworld 


Most neonates with symptomatic congenital infections typically have other manifestations, such as growth restriction (eg, 
microcephaly) or hepatosplenomegaly. 


Neonatal indirect hyperbilirubinemia 


Immune-mediated hemolysis (Coombs positive) 

o Rh isoimmunization 

o ABO incompatibility 
t Bilirubin Nonimmune-mediated hemolysis (Coombs negative) 
production o RBC membrane defects (eg, spherocytosis) 

o RBC enzyme defects (eg, G6PD deficiency) 

Cephalohematoma 

Polycythemia 


{ Bilirubin Gilbert syndrome 
clearance Crigler-Najjar syndrome 


+ Enterohepatic Lactation failure jaundice 
circulation Breastmilk jaundice 


G6PD = glucose-6-phophatase dehydrogenase; RBC = red blood cell. 


conata jamdice 
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Diagnosis 


Lactation failure jaundice 


Breast milk jaundice 


Lactation failure jaundice vs breast milk jaundice 
Timing Pathophysiology 


Insufficient intake of breast milk: 
Age <1 week e | Bilirubin elimination 
e + Enterohepatic circulation 


t B-glucuronidase in breast milk: 


Age >1 week e Adequate breastfeeding 


e t Deconjugation of intestinal bilirubin 


(peaks at 2 weeks) e Well-hydrated 


e + Enterohepatic circulation 


e Suboptimal breastfeeding 
e Signs of dehydration 


Clinical features 


Signs of dehydration include decreased urine/stool output and "brick-red" urate crystals in the diaper 


e What is the recommended management for infants with breastfeeding failure jaundice? 


Increase the frequency and duration of feeds 


if the bilirubin continues to rise (e.g. mother's milk supply is inadequate), formula supplementation 


may be necessary 


e What is the initial treatment for rapidly rising hyperbilirubinemia in a newborn? 


non-UV phototherapy (for kernicterus prevention) 


exchange transfusion is indicated for total bilirubin levels > 25 mg/dL 


Bilirubin induced Neurologic Dysfunction 


Bilirubin-induced neurologic dysfunction 


Pathophysiology 


Excess levels of free, unconjugated bilirubin cross the blood-brain barrier 
Deposition of bilirubin in basal ganglia & brainstem nuclei 
Neuronal damage, necrosis & atrophy 


Risk factors 


Prematurity 

Hemolysis (eg, G6PD deficiency) 

Birth trauma (eg, cephalohematoma) 

Exclusive breastfeeding with excessive weight loss 


Acute 
encephalopathy 


Chronic 
encephalopathy 


+ Reversible (treatment: phototherapy, exchange transfusion) 
e Clinical findings 

o Lethargy or inconsolability 

o Hypotonia (early) or hypertonia (late) 

o Apnea/respiratory failure, feeding difficulties, seizures 


Irreversible 


Clinical findings 

o Developmental delay 

o Sensorineural hearing loss 
o Choreoathetoid movements 
o Upward gaze palsy 


Biliary Atresia 
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Biliary atresia 


Pathogenesis Extrahepatic bile duct fibrosis 


Asymptomatic at birth 

Clinical Infants age 2-8 weeks: 

findings o Jaundice, acholic stools, dark urine 
o Hepatomegaly 


Direct hyperbilirubinemia 

Ultrasound: 

o Absent/abnormal gallbladder &/or CBD 
Liver biopsy: 

o Intrahepatic bile duct proliferation 

o Portal tract inflammation & edema 

o Fibrosis 

Intraoperative cholangiography (gold standard): 
o Biliary obstruction 


Diagnostic 
evaluation 


Surgical hepatoportoenterostomy (Kasai procedure) 
Liver transplant 


Treatment 


CBD = common bile duct. 


e What is the recommended management of patients with biliary atresia prior to a liver transplant? 
Hepatoportoenterostomy (Kasai procedure) 


allows time for growth and reduces morbidity/mortality of liver transplant 


Biliary cyst 


Biliary cysts 


Biliary cyst 
e Cystic dilation of biliary tree 
Pathogenesis | e Most common: single, extrahepatic dilation of common bile 
duct (type 1) 
e May be incidental finding on imaging 


. . . " Ne l Ty 1 Ty i 
e Classic triad* in children/adults oma as ae 


o Abdominal pain 
Presentation o RUQ mass 
o Jaundice 
e Neonates: jaundice, acholic stools, dark urine, hepatomegaly 
e + Nausea, vomiting 


e Ultrasound + CT scan or MRCP Type ill Type IV Type V 


e Cholangiocarcinoma 
e Acute cholangitis 

e Pancreatitis 

e Stone formation 


Complications 


e Cyst resection (to | risk for malignancy) 
Treatment |e + Roux-en-Y hepaticojejunostomy (to allow for biliary 
drainage) 


*Often, only two-thirds of findings are present. 
MRCP = MR cholangiopancreatography; RUQ = right upper quadrant. 


e Biliary cysts require surgical resection to relieve obstruction and prevent the development 
of cholangiocarcinoma. 


e Acute complications: Pancreatitis, cholangitis, and stone formation 
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e There is still a small risk for developing cancer in the remaining bile ducts after surgery, and serial 
laboratory testing with or without imaging is usually recommended postoperatively. 


Intestinal Atresia 


Jejunal atresia Duodenal atresia 


(gas trapping in 
stomach & 
duodenum) 


>) Nasogastric 
l tube 


Stomach 


ve 
| Duodenim 


Psa 


` 7 
Say 


—s, 
Absent colonic s 
& rectal ai 


©UWorid 


¢ Atresia of the jejunum or ileum is thought to occur due to a vascular accident in utero that causes 
necrosis and resorption of the fetal intestine, leaving behind blind proximal and distal ends of 
intestine. 


Risk factors include poor fetal gut perfusion from maternal use of vasoconstrictive medications or 
substances such as cocaine and tobacco. 


In contrast to duodenal atresia, jejunal and ileal atresia are not associated with chromosomal 
abnormalities. 


Hirschsprung 


Delayed passage of meconium 


Hirschsprung disease Meconium ileus 


Pathophysiology e Failure of neural crest cell migration | e Obstruction by inspissated stool 
Level of obstruction |e Rectosigmoid 


e Increased tone e Normal tone 


Rectal examination a ee: i ene 
e Positive squirt sign* e Negative squirt sign* 


Meconium consistency | e Normal e Inspissated 


e Dilated proximal colon + small bowel | e Dilated small bowel 


Imaging e Narrow rectosigmoid e Microcolon 


Associated disorder | e Down syndrome e Cystic fibrosis 


*Expulsion of gas/stool on rectal examination. 


99% of full-term infants stool within 48 hours of birth. 
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Meconium ileus 


Meconium 
plugs 


Small amount of 
rectal air (excludes 
complete obstruction) 
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T/t: Hyperosmolar Enema/ Surgical Management 


Hirschsprung disease 


“Between narrow, aganglionic colon & dilated proximal colon. 


9 Patients with a long segment of affected colon in Hirschsprung classically present in the 
newborn period with delayed passage of meconium. However, in patients with a short 
aganglionic colonic segment, symptoms often develop in infancy or early childhood and 
include chronic, refractory constipation and poor growth or failure to thrive. 

Patients do not respond to standard treatment of constipation. 


Intussusception 
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Intussusception 


Recent viral illness or rotavirus vaccination 


Pathological lead point 

o Congenital malformation of the intestines (eg, Meckel diverticulum) 
o Henoch-Schénlein purpura 

o Celiac disease 


Risk factors 


o Intestinal tumor 
o Polyps 


Sudden, intermittent abdominal pain 
“Currant jelly” stools 
Sausage-shaped abdominal mass 
Lethargy or altered mental status 


Clinical 
presentation 


Diagnosis “Target sign” on ultrasound 


Air or saline enema 
Surgery for removal of lead point 


Treatment 


M/C: Ileocaecal Junction; invagination of the ileum into the colon causes the mass to be found in the RUQ instead of the 
RLQ 

e UIS: best initial test --> Donut or Target sign 

e Barium or air enema is both diagnostic and therapeutic 


e Contrast enema using U/S or fluoroscopy best confirmatory test 


e Laparotomy is indicated if enema reduction is ineffective, if a pathological lead point is identified, or if 
the patient has signs of perforation (eg, free air on x-ray, rigid abdomen). 


¢ Most common age group: 6-36 months 


¢ A pathologic lead point should be suspected in patients with intussusception and the following features: 
e Recurrent episodes 
e Atypical location (eg, small bowel into small bowel) 
e Atypical age 
e Persistent rectal bleeding despite reduction 
The most common lead point is a Meckel diverticulum 


Dx with Nuclear Scintigraphy 


lleocolic intussusception 


Bull's-eye lesion 
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Intussusception 


Crescent sign- edge of intussusceptum 
projecting into gas-filled lumen 


Meckel's Diverticulum 


Meckel’s diverticulum 


Rule of 2s 
N ; 2% prevalence 
Epidemiology 2:1 male-to-female ratio 
2% are symptomatic at age 2 
Located within 2 feet of the ileocecal valve 


Asymptomatic incidental finding 
Clinical Painless hematochezia 
Intussusception 
Intestinal obstruction 
Volvulus 


presentation 


Technetium-99m pertechnetate scan 
Surgery for symptomatic patients 


NEC 
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Necrotizing enterocolitis 


Pathogenesis 


e Intestinal inflammation, necrosis 


Gut mucosal wall invasion by gas-producing bacteria 


Risk 
factors 


Prematurity 
Very low birth weight (<1.5 kg [3.3 Ib]) 
Enteral feeding 


Clinical 
findings 


Nonspecific: apnea, lethargy, vital sign instability 
Gastrointestinal 

o Abdominal distension 

o Feeding intolerance, bilious emesis 

o Bloody stools 


X-ray 
findings 


Pneumatosis intestinalis (air in bowel wall) 
Pneumoperitoneum (free air under diaphragm) 


Complications 


e Late: strictures, short-bowel syndrome 


Sepsis, disseminated intravascular coagulation 


e Term infants with reduced mesenteric oxygen delivery from cyanotic congenital heart disease 


and/or hypotension are also at risk for intestinal ischemia and infarction. 


e Given the risk of lethal septic shock, empiric broad-spectrum antibiotics should be started 


immediately. 


Management of necrotizing enterocolitis 


Discontinuation of enteral feeds 
Immediate | e Nasogastric decompression 

interventions | e Blood cultures & empiric antibiotics 

Intravenous fluid repletion 


Monitoring 


e Serial complete blood count & electrolytes 
e Serial abdominal examinations & imaging 


Indications | e Bowel perforation (pneumoperitoneum) 
for surgery | e Clinical deterioration despite medical management (suggestive of bowel necrosis) 


Reye Syndrome 


GIT 


Culture before antibiotics 


Necrotizing enterocolitis 


ph AE- 
a A a 
Linear, branching gas 
pattern within liver SER 
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Reye syndrome 


Aspirin use in children during viral infection (eg, influenza, varicella) 
Pathophysiology Microvesicular fat deposits in the liver 
Cerebral edema 


Acute liver failure 


A o Hepatomegaly without jaundice 
Clinical features 


Rapidly progressive encephalopathy 
o Vomiting, lethargy, seizure, coma 


t AST, ALT, ammonia 

t PT, INR, PTT 
Laboratory findings | Glucose 

Metabolic acidosis 

Normal bilirubin 


Treatment e Supportive 


ALT = alanine aminotransferase (SGPT); AST = aspartate aminotransferase (SGOT). 


9 e Inc. ICP (secondary to hyperammonemia causing astrocyte edema (inc. opening pressure 
on LP) 
major cause of death in Reye 


Duodenal Hematoma 


e Duodenal hematomas classically develop in pediatric patients 24 - 36 hours after an initial injury, 
causing epigastric pain and vomiting. 


symptoms due to failure to pass gastric contents beyond the obstructing hematoma 

Dx: Abdominal CT 
* Management of a duodenal hematoma typically involves gastric decompression (NG tube) and 
possibly parenteral nutrition. 


surgery or percutaneous drainage may be considered to evacuate hematoma if non-operative 
management fails 


if unstable and hypotensive 


e Angiography with embolization (Often due to gastroduodenal artery) 
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Duodenal hematoma 


Homogenous density 
(coagulated blood) 
within duodenum 


GIT Surgery 


¢ Laparoscopic intraabdominal surgery (eg, cholecystectomy) requires insufflation of CO2 into the 
abdomen to create space for surgical maneuvering and visibility. 


The increased intraabdominal pressure stimulates stretch receptors on the peritoneum that respond 
by triggering an increase in vagal tone. 


Consequently, patients can develop severe bradycardia, atrioventricular block, and sometimes 
asystole. 


Bariatric Surgery 


Preparation for bariatric surgery 


BMI 240 kg/m? 
Indications BMI 235 kg/m? with serious comorbidity (eg, T2DM, hypertension, OSA) 
BMI 230 kg/m? with resistant T2DM or metabolic syndrome 


Review previous attempts at weight loss, diet, exercise habits 
Intake 


Review psychiatric history, coping skills, readiness to change 
Review risk for cardiac (eg, CAD) and pulmonary (eg, OSA) disease 


assessment 


CAD = coronary artery disease; OSA = obstructive sleep apnea; T2DM = type 2 diabetes mellitus. 


e Weight-loss medication is indicated for patients with a BMI 230 kg/m2 (obese) and those with a BMI of 
25-29.9 kg/m2(overweight) with weight-related complications 


Gastric Bypass 
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Roux-en-Y gastric bypass 


Dietary nutrients 


Gastric pouch 


Gastrojejunal 
anastomosis 
Biliopancreatic 
limb Distal stomach 
remnant 


Alimentary limb 
(Roux limb) 


Pancreatic enzymes 
& bile acids 


Jejunojejunal 
anastomosis 


Common limb 


Stomal (anastomotic) stenosis, is caused by progressive narrowing of the GJ anastomosis that leads to 
obstruction of gastric pouch outflow. This complication usually occurs within the first year after surgery, 
likely due to local tissue ischemia and ulceration. Patients typically have progressive symptoms 
including nausea, postprandial vomiting, gastroesophageal reflux, and dysphagia, to the point of not 
tolerating liquids. 


Diagnosis requires visualization of the GJ anastomosis via esophagogastroduodenoscopy (EGD), 
during which balloon dilation can be performed to open the narrowing. Patients sometimes require 
surgical revision if balloon dilation fails. 


e Right upper quadrant ultrasound is useful in diagnosing cholelithiasis, which is a common complication 
after Roux-en-Y, especially in the setting of rapid weight loss. 


Complications of Roux-en-Y gastric bypass surgery 
Earl e Anastomotic leak (Sepsis) 
Y |o Bowel ischemia (diffuse abdominal pain) 


Dumping syndrome 


e Destruction or bypass of the pyloric sphincter 


Pathogenesis 
e Rapid emptying of hypertonic gastric contents 


e Esophageal/gastric resection or reconstruction 


Etiol 
ooy e Vagal nerve injury (eg, Nissen fundoplication) 


e Abdominal pain, diarrhea, nausea 
Symptoms |e Hypotension/tachycardia 
e Dizziness/confusion, fatigue, diaphoresis 


vasomotor) 


Timing e 15-30 min after meals 


Anastomotic stricture (dysphagia, bowel obstruction) 
Marginal ulcer (abdominal pain, bleeding, peri-anastomotic 
perforation) 

Late oie | 
Cholecystitis (right upper quadrant pain) 
Dumping syndrome (diarrhea, crampy abdominal pain, 


Clinical diagnosis 
Small, frequent meals 
Replacement of simple sugars with complex carbohydrates 


. 

. 
Management 

. 

. 


Incorporation of high-fiber & protein-rich foods 


e Anastomotic leak is a serious postoperative complication that can present with fever, abdominal pain, 
tachypnea, and tachycardia, usually within the first week after bariatric surgery. 


The diagnosis is best confirmed by oral contrast-enhanced imaging (either abdominal CT scan or 
upper gastrointestinal series), and treatment requires urgent surgical repair. 
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Heart rate >120/min has been shown to be the most sensitive predictor of postoperative 
anastomotic leak. 


Billroth 2 


Billroth II 


Billroth II 
Gastrojejunostomy 
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Partial gastrectomy with gastrojejunostomy is most often performed to treat complicated peptic ulcer 
disease (eg, perforation, malignancy, gastric outlet obstruction) or ulcers refractory to medical 
management. In a Billroth II gastrojejunostomy, the gastric antrum is removed to decrease gastrin 
production and for histopathologic evaluation. A side-to-side anastomosis is then made between the 
jejunum and the gastric body, bypassing the duodenum and proximal jejunum. 


Iron absorption occurs predominantly in the duodenum and proximal jejunum, and bypass of this 
segment of small bowel results in iron deficiency anemia. The post-surgical decrease in gastric acidity 
also diminishes iron absorption and may contribute to iron deficiency in these patients. Treatment is 
accomplished with pharmacologic iron supplementation, which allows for adequate iron absorption at 
secondary absorption sites in the distal small bowel. 


Deficiency involving thiamine, folate, vitamin B12, fat-soluble vitamins (especially vitamin D), and calcium 
is also common following gastrojejunostomy. 


Nissen’s Fundoplication 
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Postoperative complications of Nissen fundoplication 


Possibly caused by disruption of peristalsis due to tightening of the 


Symptoms develop within 12 weeks of surgery 
Diagnosed clinically & usually self-resolves 


Likely caused by gastric air trapping due to tightening of the LES 
Symptoms include bloating & inability to belch’ 
Diagnosed clinically & usually resolves with conservative management* 


Caused by inadvertent vagal nerve injury 


Symptoms: bloating, early satiety, postprandial emesis, food aversion, weight loss 
Diagnosed via gastric scintigraphy + EGD to rule out obstruction 
Managed with small, low-fat, low-fiber meals + promotility agents** 


“Including simethicone & avoidance of carbonated beverages. 
**Metoclopramide typically first-line. 
EGD = esophagogastroduodenoscopy; LES = lower esophageal sphincter. 


Nissen fundoplication for gastroesophageal reflux disease (GERD) 


GERD 


Gastric fundus 
Gastroesophageal 


junction (GEJ) 


Lower esophageal sphincter 
(LES) relaxation allows reflux 


Vagus nerve’. 
LES tightening 
decreases reflux 


Fundus is wrapped 
around GEJ 


~ 


“Branches of the Vagus nerve may be injured during the procedure. Ouworid 


Pancreaticoduodenectomy 


¢ What are the complications of pancreaticoduodenectomy (Whipple procedure)? 
e Anastomotic leak: hyperchloremic acidosis and high levels of amylase in abdominal secretions 


e Leakage of pancreatic secretions into abdominal cavity 


o Hyperchloremic acidosis — loss of HCO3- secretions in to the cavity; normal anion gap 
metabolic acidosis 


o Pancreatic fistula 


Prevention? Octreotide before and after pancreatic surgery to minimize pancreatic secretions 


Abdominal Trauma 
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Blunt abdominal trauma 


Hemodynamically unstable 


Peritonitis? 


Free fluid on FAST? 


+ = of inconclusive 


Laparotomy Consider CTAP (after 
resuscitation) or DPL. 
Evaluate for other 
sources of hemorrhage. 


Hemodynamically stable 


Peritonitis? | 


Free fluid on FAST? | 


+ = or inconclusive 


Laparotomy | CTAP Consider CTAP or serial 

Consider CTAP abdominal examinations 

en route to OR based on suspicion for 
intraabdominal injury. 


CTAP = CT scan of the abdomen & pelvis; DPL = diagnostic peritoneal lavage; 
FAST = Focused Assessment with Sonography for Trauma; OR = operating room. 
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DPL is only used for blunt, NOT penetrating abdominal trauma evaluation (penetrating trauma 


warrants immediate surgical laparotomy) 


Focused Assessment with Sonography for Trauma (FAST) 


Pleura 
Pneumothorax (included in 
the extended-FAST examination) 


Pericardium 
Hemopericardium 
& tamponade 


Left flank 
Intraperitoneal 
free fluid 


Penetrating abdominal trauma 


Indication for immediate laparotomy? 
Hemodynamic instability + 
— 
Evisceration 
— 


significant organ injury (eg, based 
on imaging, local wound exploration)? 


Close observation with serial 


©UWorld 


Rib fracture location & associated injuries 


Location 


Associated injuries 


Ribs 1-3 ‘Subclavian Vessels, brachial plexus, mediastinal vessels (eg, aorta) 


a Soa O 


Intraabdominal: liver (right), spleen (left), kidney (posterior ribs 11 & 12) 


¢ Any penetrating wound below the 4th intercostal space is considered to involve the abdomen. 


Therefore, suspicion of solid intraabdominal organ injury should prompt CT scan of the abdomen 
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¢ Blunt abdominal trauma may result in damage to the mesenteric blood supply and bowel 
contusion, leading to subsequent necrosis and eventual GI perforation. 


can occur acutely or several days after the initial event (versus penetrating trauma which presents 
only acutely) 


¢ What is next step for blunt abdominal trauma with GI perforation identified on CT? 


Exploratory laparotomy 


e Which organs (2) are most commonly injured with blunt abdominal trauma? 


liver and spleen 


Liver laceration 


Axe 


t 
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Trauma to the RUQ, right lower rib cage (eg, right eighth and ninth ribs), or right flank should raise suspicion for hepatic 
injury. 


9 Abdominal aortic injuries due to BAT are rare (<1%); most people die before reaching 
hospital. 


9 Pancreas is retroperitoneal; it can injure in BAT but will NOT cause intraperitoneal fluid 
collection 


Pancreatic Injury 


¢ The development of the following symptoms and signs in patients with recent BAT should raise 
suspicion for undiagnosed pancreatic injury: 


e Persistent abdominal discomfort/tenderness 

e Persistent nausea/emesis 

e Increasing amylase over serial measurements 

e Peripancreatic fluid collection (due to pancreatic duct injury) 


Ductal injury may require cholangiopancreatography for diagnosis 
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Splenic Rupture 


Atraumatic splenic rupture 


Hematologic malignancy (eg, leukemia, lymphoma) 
Infection (eg, CMV, EBV, malaria) 

Inflammatory disease (eg, SLE, pancreatitis) 
Splenic congestion (eg, cirrhosis, pregnancy) 
Medications (eg, anticoagulation, G-CSF) 


Risk factors 


Diffuse or LUQ abdominal pain, peritonitis 
Clinical presentation | e Referred left shoulder pain (Kehr sign) 
Hemodynamic instability 


A 3 e Acute anemia 
Diagnosis z + 7 ss 
e Intraperitoneal free fluid on imaging 
e Catheter-based angioembolization (stable patients) 
Treatment 


e Emergency splenectomy (unstable patients) 


CMV = cytomegalovirus; EBV = Epstein-Barr virus; G-CSF = granulocyte-stimulating 
colony factor; LUQ = left upper quadrant; SLE = systemic lupus erythematosus. 


¢ Infectious mononucleosis, caused by Epstein-Barr virus, is associated with splenomegaly in up to 
50% of cases, and splenic rupture within a month of symptom onset is a rare but serious complication. 


Because splenic rupture can occur even if the spleen is not initially palpable, activities that increase 
the risk of rupture (eg, contact sports) should be avoided for 3-4 weeks from the time of initial 
diagnosis. 


Splenic laceration 


Laceration Causing central 
devascularization (hypoattenuation) 


¢ If a hemodynamically stable and alert patient with suspected splenic injury has a normal FAST 
exam despite high-risk features (e.g. guarding), what is the next step? 


CT scan of abdomen 


Duodenum Perforation 


When viscus perforation occurs within the retroperitoneum (eg, duodenal tear), classic symptoms and 
signs (eg, fever, diffuse abdominal pain) may be delayed. 


Retroperitoneal free air may be present on abdominal imaging. 


Rectus Sheath Hematoma 
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Rectus sheath hematoma 


Abdominal trauma, forceful abdominal contractions (eg, coughing) 
Risk factors Anticoagulation 
Older age, female sex 


e Acute-onset abdominal pain with palpable abdominal mass 
e Blood loss anemia, leukocytosis 
e + Nausea, vomiting, fever 


Clinical 
features 


Hemodynamically stable: serial monitoring of CBC, reverse anticoagulation and transfuse blood products when 
Management appropriate 
Unstable: angiography with embolization, surgical ligation 


CBC = complete blood count. 


e RSH typically occurs due to rupture of the inferior epigastric artery 


e Manifestations include acute abdominal pain, often associated with rebound or guarding, and a 
palpable abdominal wall mass. 


The mass does not cross the midline and does not change with movement of the lower 
extremities (Fothergill sign). 


Wound Dehiscence 


Evisceration 


Fascia (muscle aponeuroses) 
Intestines 


Skin 
Subcutaneous tissue 


Peritoneum 


Omentum — 4 _ wb 
Wy \ 
4 
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e Postoperative abdominal wounds can be categorized based on fascial involvement: 


e Superficial wound dehiscences are separations of the skin and subcutaneous tissue with intact_ 
rectus fascia. These typically develop within the first postoperative week due to an abnormal 
subcutaneous fluid buildup (eg, seroma) and can often be managed conservatively with careful 
dressing changes. 


e Deep (fascial) wound dehiscences involve the rectus fascia (ie, nonintact) and result in exposure of 
the intraabdominal organs to the external environment. 


T/t: Emergency Surgery 


Pilonidal Sinus 


e What disease often manifests in young males as a painful, fluctuant mass above the anus in 
the intergluteal region with associated discharge? What is the treatment? 


Pilonidal disease; 


treat with incision and drainage 
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due to an occluded, infected hair follicle; most frequently affects males age 15-30, obese individuals, 
those with sedentary lifestyles, and those with deep gluteal clefts 


GI Bleed 


s e 
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e Packed red blood cell transfusions are recommended in acute gastrointestinal bleeding for patients 
with hemoglobin <7 g/dL. 


A higher threshold of hemoglobin <9 g/dL is considered for unstable patients with acute coronary 
syndrome or with active bleeding and hypovolemia. 


In addition, the hemoglobin level may drop significantly as blood volume is replaced by the infusion 
of crystalloid solutions and the mobilization of interstitial fluid. 


¢ Platelet transfusions are generally reserved for patients with active bleeding and platelet count 
<50,000/mm3 or <10,000/mm3 without bleeding 
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e Proton pump inhibitors reduce rebleeding and the need for transfusions, and help stabilize clots in 
patients with UGIB. 


e Patients with upper (but not lower) GI bleeding often have an elevated blood urea nitrogen (BUN) and 
elevated BUNi/creatinine ratio. 


Possible causes include increased urea production from intestinal breakdown of hemoglobin and 
increased urea reabsorption in the proximal tubule due to associated hypovolemia. 


Age-based evaluation of occult gastrointestinal bleeding 


Occult gastrointestinal bleed 


Y 


Upper endoscopy & colonoscopy 


Source not found 
Y 


Small bowel bleed evaluation 


l 
Adult Child 
Y 
Capsule endoscopy | Tc 99m pertechnetate scan 


Source not found — 


Angiodysplasia, neoplasia, ulcers Meckel diverticulum 


Source not found 


Y 
CT/MR enterography * | 


Malignancy/mass | 


*Balloon-assisted enteroscopy may also be considered if source remains unidentified. 
Tc 99m = technetium Tc 99m. ©uworld 


Variceal Bleeding 


g What procedure should be done prior to endoscopic treatment in patients with an upper GI 
bleed who have a depressed level of consciousness and continued hematemesis? 


Endotracheal intubation 


these patients are at high risk for aspiration and must have their airway 
protected before upper endoscopy 
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Variceal hemorrhage bleed algorithm 


Suspected variceal hemorrhage 


J 


Place 2 large-bore IV catheters 


J 


+ Volume resuscitation 


+ IV octreotide 
+ Antibiotics 
Y 
Urgent endoscopic therapy of esophageal varices 
| l | 
No further bleeding Continued bleeding Early rebleeding 
l v v 
Initiate secondary Balloon tamponade Repeat endoscopic 
prophylaxis (temporary) therapy 
i l 
Beta blocker + Recurrent hemorrhage 
endoscopic band ligation d i 
1-2 weeks later 


—> TIPS or shunt surgery «~ 
IV = intravenous; TIPS = transjugular intrahepatic portosystemic shunt. ®UWorld 


Octreotide causes splanchnic vasoconstriction and reduces portal blood flow by inhibiting release of glucagon 


Hemobilia 


e Hemobilia is a rare cause of upper gastrointestinal bleeding (UGIB) that usually occurs as a 
complication of hepatic or biliopancreatic interventions (eg, liver biopsy, cholecystectomy, endoscopic 
cholangiopancreatography); 


other etiologies include hepatobiliary tumors and blunt trauma. 


Patients typically present with RUQ pain, jaundice, and UGIB 


e Massive hemobilia results in hemodynamic instability and UGIB that occurs immediately after the 


procedure; 


intraductal hematoma formation more commonly results in delayed UGIB until after dissolution of 
the clot (usually ~5 days post-procedure). 


Tit: Usually self limited, managed conservatively 
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Blood & Oncology 


RBC 
Microcytic Anemia 
Macrocytic Anemia 
Hemolytic anemia 
G6PD 
PNH 
Sickle Cell Anemia 
Hereditary Spherocytosis 
Macroangiopathic Hemolytic Anemia 
Acute Intermittent Porphyria 
WBC 
Acute Leukemia 


Chronic Leukemia 


Hodgkin Lymphoma 
Plasma Cell Dyscarias 

Multiple Myeloma 
Platelets 


Hemostasis 
Vitamin K Deficiency 

ITP 

TTP 

HUS 

DIC 

Hemophilia 

Hereditory Thrombophilias 

Pseudothrombocytopenia 
Drugs 

Heparin 

EPO 
Tumour Bloga 
Oncology 

Therapies 

Radiotherapy 

Er ocan 

Cancer Pain 
Miscellaneous 


Lymphangitis 
Idiopathic Anemia of Ageing 
Blood Transfusion 


Transfusion Overload 


Catheter Induced Septic Thrombophlebitis 
Paeds Blood 

Polycythemia 

Anemia of Prematurity 

Physiologic Anemia of Newborn 
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IDA 
Pancytopenia 


RBC 


Anemia of chronic disease 


e {t inflammatory cytokines (eg, hepcidin) 
e Inhibition of ferroportin on enterocytes and macrophages 
e | iron absorption and Î iron sequestration 

Reduced circulating iron — impaired erythropoiesis 


Pathogenesis 


Malignancy 
e Chronic infection 

e Rheumatic disease 

e Obesity 

e Diabetes mellitus 
Congestive heart failure 


Common Etiologies 


Normocytic/slightly microcytic anemia 
e | serum iron, iron-binding capacity, reticulocyte count 


Laboratory findings 3 
e ft bone marrow iron 


e Lower than expected erythropoietin for degree of anemia 


e Treat underlying condition causing inflammation 


Treatment 


Microcytic Anemia 


e What is the most appropriate screening test in a preconception patient with a family history 
of thalassemia? 


CBC 


If there is anemia with a reduced MCV, then further testing is required (Hb electrophoresis) 


e What is the likely underlying cause of microcytic anemia in a patient with chronic kidney disease that 
recently began erythropoietin therapy? 


Iron deficiency 
the erythropoietin-induced surge in RBC production can precipitate iron deficiency 


Remember, patients with CKD can develop anemia due to loss of EPO. When EPO is given, an iron 
deficiency anemia can develop due to depletion of iron stores during hematopoiesis after administration, 
especially if iron stores are already low. 


9 The treatment of choice for iron deficiency in patients on dialysis is intravenous iron. 
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lron deficiency 
anemia 


Microcytosis, 
Peripheral smear yt Target cells Target cells 

hypochromia 

| Iron & ferritin Normal/t iron & ferritin (RBC Normal/t iron & ferritin (RBC 

Serum iron studies 
tî TIBC turnover) turnover) 
Response to iron 4 1 : 
A t Hemoglobin No improvement No improvement 

supplementation 


MCV = mean corpuscular volume; RBCs = red blood cells; RDW = red cell distribution width; TIBC = total iron-binding 
capacity. 


Parameter a-thalassemia minor B-thalassemia minor 


RDW >20% in IDA 


e What is a useful way to tell Iron Deficiency Anemia from minor thalassemia on blood count from MCV 
and RBC count? 


Mentzer index: MCV/RBC 
<13 is minor thalassaemia 
>13 is IDA 


This is useful if they are really vague with their question with limited information available 


9 IDA may be associated with reactive thrombocytosis (platelets >400,000/mm3) in response 
to low red blood cell count. This change is due to megakaryocytes and erythrocytes sharing a 
common progenitor cell. 


Macrocytic Anemia 


Common causes of macrocytosis 


e Hemolytic anemia 
e Bone marrow recovery 


B E Vitamin B42/folate deficiency 
Impaired RBC maturation suds 
Medications (eg, hydroxyurea, methotrexate) 


e Myelodysplastic syndrome 
Bone marrow disorders e Sideroblastic anemia 
e Multiple myeloma 


Increased reticulocytes 


e Liver disease 


Lipid abnormalities eee 
e Hypothyroidism 


RBC = red blood cell. 


¢ What is the most common cause of vitamin B12 deficiency? 
Pernicious anemia 
e What is the likely underlying cause of anemia in a patient with a history of gastrectomy that presents with 


a shiny tongue, pale palmar creases, and laboratory evidence of hemolysis? Labs show indirect 
hyperbilirubinemia and elevated LDH. 
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Vitamin B12 deficiency (impaired DNA synthesis) 


deficiency due to loss of intrinsic factor; high numbers of immature megaloblasts in the bone 
marrow results in increased intramedullary hemolysis, thus causing indirect 
hyperbilirubinemia and elevated LDH 


Triphalangeal thumbs in Diamond Blackfan 


Hemolytic anemia 


G6PD 
e What is the likely diagnosis in an African-American patient that presents with dark urine that stains 
positive with Prussian blue after being treated for a urinary tract infection? 

G6PD deficiency 


positive stain indicates presence of hemosiderin in the urine due to hemolysis; hemolytic episodes 
are often precipitated by infection or medications (increased oxidative stress) 


e What is the likely diagnosis in an African-American male that develops dark urine, fatigue, 
and jaundice after being treated with TMP-SMX? Peripheral smear reveals bite cells, but a G6PD activity 
assay is normal. 


G6PD deficiency 


most erythrocytes with severe G6PD deficiency are hemolyzed early during the acute episodes, 
thus the G6PD assay may initially be abnormally normal; it is best to wait 3 months after the 
episode before re-testing 


Hemoglobinuria — heme is excreted in the kidneys, which causes dark-colored urine and a 


false-positive urine dipstick for blood 
the heme in hemoglobin causes a positive urine dipstick test, but no erythrocytes are seen 


on urine microscopy 
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PNH 


Isobutyl nitrite 
Nitrofurantoin 
Rasburicase 


Avoid 


Primaquine 


Acetaminophen 
Acetylsalicylic acid (aspirin) 
Chloramphenicol 
Chloroquine 

Colchicine 

Diphenhydramine (Benadryl) 
Glyburide 

Isoniazid 

L-Dopa 
Quinine 
Sulfamethoxazole 
Trimethoprim 
Vitamin K 


Use with caution 


Medications that often trigger hemolysis in G6PD deficiency* 


Diaminodiphenyl sulfone (dapsone) 


G6PD = glucose-6-phosphate dehydrogenase. 


*This list is not exhaustive; it includes medications commonly used in the clinical setting. 


Clinical features of paroxysmal nocturnal hemoglobinuria 


Clinical Hemolysis > fatigue 


manifestations 


Cytopenias (impaired hematopoiesis) 


Venous thrombosis (intraabdominal, cerebral veins) 


Complete blood count (hypoplastic/aplastic 
anemia, thrombocytopenia, leukopenia) 
Elevated lactate dehydrogenase & low haptoglobin 


(hemolysis) 
Indirect hyperbilirubinemia 
Urinalysis (hemoglobinuria) 


Flow cytometry (absence of CD55 & CD59) 


Iron & folate supplementation 
Treatment 
complement activation) 


Eculizumab (monoclonal antibody that inhibits 


¢ Reason for increase thrombosis: Venous thrombosis is caused by vasoconstriction and platelet 
aggregation as a result of free hemoglobin (due to hemolysis) scavenging serum nitric oxide (a 
vasodilator) and, according to the prevalent hypothesis, activating the endothelial lining of blood vessels. 


Sickle Cell Anemia 


Cause 


Aplastic crisis 


Splenic sequestration crisis iF 


Acute severe anemia in sickle cell disease 


Reticulocytes 


Key features 


+ Transient arrest of erythropoiesis 
i e Secondary to infection 
(eg, parvovirus B19) 


e Splenic vaso-occlusion — rapidly enlarging spleen 
e Occurs in children prior to autosplenectomy 


Maintenance 


Parvovirus B19 infection can result in an aplastic crisis with 
no preceding viral symptoms. Blood transfusions are the 


Acute pain crises 


Management of sickle cell anemia 


Vaccination 

Penicillin (until age 5) 

Folic acid supplementation 

Hydroxyurea (for patients with recurrent vaso-occlusive crises) 


Hydration 
Analgesia 
+/- Transfusion 


mainstay of treatment. 


Pneumococcal Vaccine, Twice daily penicillin 


9 IV Opiates (e.g Morphine) are given for adequate Analgesia 
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Acute splenic sequestration Infections in sickle cell disease 


: e Complication of sickle cell disease seen in early childhood Infection Etiology 
Pathophysiology ` RA i 4 
e Vasoocclusion within spleen, causing trapping of red blood cells & platelets Pneumonia e Streptococcus pneumoniae 
Abdominal pain taph, 
z m Osteomyelitis/septic arthritis - Genes soo 
me e Palpable splenomegaly e Salmonella species 
Clinical features A P : - 
e Signs of anemia (tachycardia, pallor, fatigue) Streptococcus pneumoniae 
e Hypotensive shock Bacteremla/sepals e Haemophilus influenzae type B 
e Acute drop in hemoglobin Meningitis e Streptococcus pneumoniae 
Laboratory RENEWS 
e Reticulocytosis 
findings 4 
e Thrombocytopenia 
e Isotonic fluid resuscitation 
Treatment e Red blood cell transfusion 


+ Splenectomy 


Thrombocytopenia (as platelets are also trapped in the spleen) 


e Transfusion should be administered cautiously (eg, half of normal volume) because RBCs in the spleen 
may return to circulation, resulting in a rapid increase in hemoglobin and complications such as 


hyperviscosity syndrome. 
¢ Hyposthenuria is an impairment in the kidney's ability to concentrate urine producing nocturia in 
patients with sickle cell anemia and trait. 


Hyperosmolar conditions of the renal medulla, red blood cells sickle in the vasa recta, impairing free 
water reabsorption and countercurrent exchange 


Urine osmolality is low; however, normal serum sodium is maintained due to intact ADH 


9 In patients with sickle cell disease, chronic damage and autoinfarction typically 
causes functional asplenia by age 5. 


9 How long is risk of sepsis in patients with splenectomy ? 
>30 years 


¢ What is the most common cause of sepsis in patients with sickle cell disease? 
Streptococcus pneumoniae 
Broad-spectrum empiric antibiotics (ceftriaxone) should be given to patients with SCD presenting 
with sepsis 
e What is the likely diagnosis in a child with a history of sickle cell disease that presents 
with hypovolemic shock in the setting of LUQ tenderness and splenomegaly? 
Splenic sequestration 


hypovolemic shock occurs due to pooling of RBCs within the spleen 


¢ What is the most common complication of sickle cell trait? 
Painless hematuria (microscopic or gross) 


due to sickling in the renal medulla; isosthenuria (inability to concentrate urine) is common as 
well, and manifests as nocturia and polyuria 
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Electrophoresis patterns in sickle cell syndromes 


HbA HbA2 HbF HbS HbC 


Normal dkt + + None None 


Sickle cell trait 


Sickle cell anemia (SCA) None + + +++ None 
SCA on hydroxyurea None + w +++ None 
Hemoglobin SC disease None + + +++ ttt 


Stroke in sickle cell disease 


e Ischemic stroke 


o Intimal hyperplasia & stenosis (vasculopathy) 

o Adhesion of sickled red blood cells to vasculature 
e Hemorrhagic stroke 

o Weakened cerebral vessels 

o Cerebral aneurysm rupture 


Pathogenesis 


e Focal neurologic symptoms (eg, hemiparesis) 
Presentation e Seizure 
e Altered mental status 


e MRI of the head: ischemic stroke (large vessel region or watershed area) 


Imagin 
CA e CT scan of the head: hemorrhagic stroke 


e Exchange transfusion 
e Simple transfusion if exchange transfusion is unavailable 


Treatment 


e Transcranial Doppler screening during childhood 
Primary prevention | e Hydroxyurea 
e + Chronic transfusions 


Clinical 
features 


. +/- 


Acute, severe pain 
e Pain >1 site (eg, dactylitis) 


e Erythema & warmth 
e May be preceded by trigger (eg, 
dehydration) 


Avascular necrosis 


Acute or subacute pain 

e Focal pain at 1 site (eg, long 
bone) 

e Prolonged fever 

e Erythema & warmth 

Positive blood culture 


e Chronic, worsening pain (eg, 
femoral head) 
e Absence of fever 


Low-grade fever 


e Absence of warmth or erythema 


e Dactylitis presents at age 6 months to 4 years with an acute onset of pain and symmetric swelling of 


the hands and feet. 


Chronic dyspnea in sickle cell disease 


Cause Symptoms Diagnostic findings 
e Intermittent/chronic wheezing = i f A 
y 5 5 e Pulmonary function testing showing reversible 
Asthma e May be worse at night or with exercise or upper n = 
X E A a Se airway obstruction 
respiratory infection 
Pul e Exertional dyspnea e Tricuspid regurgitation on echocardiography 

ulmonary ` r . 5 ; 3 i i 

Signs of right-sided heart failure (eg, jugular venous Pulmonary arterial pressure on right-sided heart 

Ryaertansion e Sig g (eg, jug et ry p g 


Pulmonary 
fibrosis 


catheterization 


distension, edema) 


. e Honeycomb pattern on chest CT scan 
e Exertional dyspnea 


4 e Pulmonary function testing showing restrictive 
e Progressive 


pattern 
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Sickle cell disease in pregnancy 


¢ Baseline 24-hr urine collection/testing for total protein 
* Baseline chemistry panel 
e Serial urine cultures 
Prenatal care e Pneumococcal vaccination 
e Folic acid supplement 
e Aspirin 
e Serial fetal growth ultrasound examinations 


* Spontaneous abortion 
« Preeclampsia, eclampsia 


Obstetric complications E 
e Abruptio placentae 


e Antepartum bleeding 


Hypoplastic Thumb in Fanconi Anemia 


e Fetal growth restriction 
Fetal complications * Oligohydramnios 
e Preterm birth 


e What are some complications of chronic hemolytic anemia in Sickle Cell patients? 
e Baseline bilirubin increase 
e Anemia 
e Increase reticulocyte count (except aplastic crisis) 
e Folate deficiency 


e Iron deficiency anemia 


Hereditary Spherocytosis 


e What is the likely diagnosis in a child with a family history of anemia that presents with Coombs- 
negative hemolytic anemia, jaundice, and splenomegaly? 


Hereditary Spherocytosis 


Macroangiopathic Hemolytic Anemia 
e Mechanical aortic valves often cause mild, asymptomatic hemolysis. 


However, valve deterioration can trigger progressive symptomatic anemia (eg, fatigue, dyspnea 
with exertion) with signs of erythrocyte lysis (eg, jaundice, dark urine) and reticulocytosis. 
Thrombocytopenia can also occur because platelets may be damaged as they pass through the rigid 
valve opening. 


e Hepatosplenomegaly can develop as the fragmented erythrocytes are cleared in the macrophages and 
monocytes within the liver and spleen. Peripheral blood smear generally shows schistocytes. 


A transthoracic echocardiogram should be performed to visualize valve function and determine 


valvular pressure gradients. 


Acute Intermittent Porphyria 
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Abdominal pain: Because the pain is neuropathic, it can be diffuse, although tenderness, rebound, and 
guarding are absent. Nausea/vomiting, hypoactive bowel sounds, and constipation may occur. 


Urobilinogen levels are typically elevated, and elevated urinary porphyrin levels confirm the 


diagnosis. 


WBC 


Acute intermittent porphyria 


Etiology 


Autosomal dominant disorder with low penetrance 
Reduced activity of porphobilinogen deaminase 


Exacerbating factors | e 


Medications (eg, cytochrome P-450 inducers, progesterone) 
Physiologic stress (eg, fasting, surgery, illness) 
Alcohol, tobacco 


Manifestations e 


Abdominal pain 

Peripheral neuropathy most pronounced in the proximal upper extremities 
Autonomic dysfunction (eg, tachycardia, diaphoresis, hypertension) 
Neuropsychiatric (eg, hallucinations, anxiety, psychosis) 

Red-tinged urine that oxidizes with light/air exposure 


Laboratory findings 


Elevated serum & urinary PBG, ALA, porphyrins 
+ Hyponatremia, elevated transaminases 


Management e 


Glucose & hemin (heme analogue) 


ALA = aminolevulinic acid; PBG = porphobilinogen. 


Acute Leukemia 


Acute lymphoblastic leukemia 


Epidemiology 


e Most common childhood cancer 
e Peak age: 2-5 years 


Clinical 
features 


e Nonspecific systemic symptoms (eg, fever, weight 
loss) 

e Leukemic cells overcrowd bone marrow 
o Pallor/fatigue (anemia) 
o Easy bruising/petechiae (thrombocytopenia) 
o Bone pain 

e Extramedullary spread 
o Lymphadenopathy 
o Hepatosplenomegaly 
o Testicular enlargement 

e Mediastinal mass (T cell lineage): airway 
compression &/or superior vena cava syndrome 

e Leptomeningeal spread: neurologic symptoms (eg, 
cranial nerve deficits, meningismus) 


Evaluation 
& diagnosis 


e Complete blood count* 

e Bone marrow biopsy (>20% blasts is diagnostic) with 
flow cytometry 

e Lumbar puncture to evaluate for CNS involvement 


*22 cytopenias (leukocytes may be | or 7), + blasts on peripheral smear. 


Chronic Leukemia 
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ia dl Leukemoid reaction Chronic myeloid leukemia 


>50,000/mm* Elevated (often >100,000/mm*) 
count 


Neutrophil More mature Less mature 

precursors (metamyelocytes > myelocytes) (metamyelocytes < myelocytes) 
Absolute 

POTOPIS aie 


LAP = leukocyte alkaline phosphatase. 


Chronic lymphocytic leukemia 


Lymphadenopathy (cervical, supraclavicular, axillary) 
war Hepatosplenomegaly 
Clinical Mild thrombocytopenia & anemia 
Often asymptomatic 
Severe lymphocytosis & smudge cells 
Diagnostic Flow cytometry 
Lymph node & bone marrow biopsy not generally needed 


Median survival 10 years 
Worse prognosis with: 
Prognostic o Multiple chain lymphadenopathy 
o Hepatosplenomegaly 
o Anemia & thrombocytopenia 


Infection 
Complications Autoimmune hemolytic anemia 
Secondary malignancies (eg, Richter transformation) 


Hairy cell leukemia 


+ Clonal B-cell neoplasm 
Features « Middle age/older adults 
+ BRAF mutation 


+ Pancytopenia due to bone marrow fibrosis 
e Granulocytopenia (infections) 
o Anemia (fatigue, weakness) 
o Thrombocytopenia (bleeding, bruising) 
+ Splenomegaly (early satiety) 
« Hepatomegaly/lymphadenopathy rare 


Diagnosia + Peripheral smear — ey leukocyte cells 
+ Bone marrow biopsy with flow cytometry 
Hairy Cell 
« Chemotherapy (for moderate/severe) 
Treatment ; ` 
« Life expectancy is often near-normal 


Manifestations 


Hodgkin Lymphoma 


e What is the likely diagnosis in a patient with PMHx of Hodgkin lymphoma status- 
post chemotherapy/radiation who presents with cough, dyspnea, and chest pain? 


Secondary malignancy 


there is an 18.5-fold increased risk for developing a second cancer in HL patients compared 
to the general population (likely related to chemo- and/or radiation therapy at a young age); 
most common sites are lung, breast, thyroid, bone, and GI 
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e Patients with Hodgkin lymphoma (HL) are generally treated with combination chemotherapy and 
radiation therapy, which cures >75% of cases. However, these treatments are associated with serious 
long-term complications, including: 


e HL relapse (or recurrence): The leading cause of death for the first 8-10 years after treatment is HL 
relapse. Relapses primarily occur in the first 2 years, but risk remains mildly elevated for life. 


e Secondary malignancy: Radiation exposure increases the risk of solid organ (eg, breast, lung) 
malignancy, and chemotherapy increases the risk of hematologic malignancy. Most cases arise >5 
years after treatment. Secondary malignancies are the leading cause of death in those who have 
been cured of HL. 


e Cardiovascular disease: Risk of coronary artery disease, valve damage, peripheral vascular 
disease, and cardiomyopathy are increased in those who have been treated for HL. Cardiovascular 
disease is the leading nonmalignant cause of death in long-term HL survivors. 


Other common treatment-related complications include pulmonary disease (eg, fibrosis, bronchiectasis) 
and hypothyroidism from chest radiation and neuropathy from chemotherapy. 


> 


Second malignancy 
2 


_ 
s% 


Prevalence (%) 


Za 


Z Recurrence 


15 Years after treatment 


e Patients with HL occasionally have severe pain in areas of lymphadenopathy (eg, chest) following 
exposure to small quantities of alcohol (eg, drinking a beer). 


The etiology is unclear, but the pain may be due to alcohol-induced vasodilation within the lymph 
nodes, causing capsular distension. 


Plasma Cell Dyscarias 


Multiple Myeloma 


Blood & Oncolo 
gy https://t.me/usmleinnercircle 458 


Multiple myeloma (MM) 


Osteolytic lesions 
with "moth-eaten" 
appearance* 


“Moth-eaten” appearance due to aggressive, irregular bone marrow destruction (nonspecific for MM). OUWork 


Waldenström T 
i 5 Multiple myeloma 
macroglobulinemia 


e Hyperviscosity syndrome 
Neuropathy 
Bleeding 
Hepatosplenomegaly 
Lymphadenopathy 


Osteolytic lesions/fractures 
Anemia 

Hypercalcemia 

Renal insufficiency 


Major 
manifestations 


Monoclonal : g 
SN pt A “ ai cee 
Peripheral Rouleaux Rouleaux 
smear 
Bone marrow 7 
biopsy >10% clonal B cells >10% clonal plasma cells 


e What screening tests would be useful for evaluating an elderly patient with chronic arm pain, anemia, 
and back pain? 


Serumi/urine protein electrophoresis (best initial test) or free light chain analysis 


e A patient is diagnosed with multiple myeloma. What imaging should be performed? 


Full body XRay skeletal survey looking for lytic bone lesions/pathological fractures 


9 Bone scans are not useful in the diagnosis of MM as they detect only osteoblastic activity 


Platelets 
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Common causes of thrombocytopenia 


+ Viral infections (eg, Epstein-Barr virus, hepatitis C, HIV) 
Chemotherapy 
Myelodysplasia (especially for age >60) 
Alcohol use 

+ Congenital (eg, Fanconi syndrome) 

+ Vitamin B12 or folate deficiency 


Decreased 
platelet 
production 


Systemic lupus erythematosus 
Medications (eg, heparin) 
Idiopathic thrombocytopenic purpura, disseminated 
intravascular coagulation, thrombotic thrombocytopenic 
purpura-hemolytic uremic syndrome 

+ Antiphospholipid syndrome 


Increased 
platelet 
destruction 


Dilutional due to massive red blood cell transfusion 
Splenic sequestration 


Hemostasis 


Bleeding disorders 
Laboratory 
| ome eee 


r ^MActivated 
aoe Hemarthrosis |. Hemophilia A partial 
lotting defec! Deep tissue Hemophilia B thromboplastin 
hematomas time 


e von Willebrand Ab i 
Platelet a disease ol 
aggregation defect prolonged . Bemard-Soùuliet funcion tesinä 
mucosal syndrome 

bleeding 
Ecchymoses Idiopathic 


g i thrombocytopenic | Platelet 
Thrombocytopenia Petechiae purpura count 


e Leukemia 


Elevated PT &/or PTT 


1:1 inhibitor mixing study 


Corrects, normal PT Does not correct, 
&/or PTT abnormal PT &/or PTT 


Factor deficiency, Inhibitor likely present, 
evaluate for individual test for coagulation 
factor assays factor inhibitors 


©UWorld 


e Normal plasma provides coagulation factors; therefore, it corrects prolonged PTT in the setting of 
coagulation factor deficiency but fails to correct prolonged PTT in the setting of a coagulation inhibitor. 


One of the most common coagulation inhibitors is lupus anticoagulant (LA), a type of an 
antiphospholipid antibody. LA binds to the phospholipids used in most PTT tests and prevents them 
from inducing coagulation (thereby prolonging PTT). 
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This laboratory artifact is not improved with the addition of plasma (mixing test) but is resolved with 
the addition of phospholipids (which eventually overwhelm all the antibody binding sites). 


Vitamin K Deficiency 


Infantile vitamin K-deficient bleeding 


Low vitamin K stores (poor placental transfer, sterile gut, low content in breast milk) 


Pathophysiolo 
aa ay Inefficient vitamin K use by immature liver 


Classically presents on day 2-7 of life* 

Easy bruising 

Umbilical, mucosal & gastrointestinal bleeding 
Intracranial hemorrhage 


Clinical features 


t PT 
Laboratory findings + PTT (if severe) 
Normal platelet count 


Prevention Intramuscular vitamin K at birth 


*Can occur up to age 6 months. 


Vitamin K deficiency 


Inadequate dietary intake (eg, malnutrition) 
Disorders of fat malabsorption 
o Cystic fibrosis 
Risk o Biliary atresia 
factors e Disorders of intestinal inflammation 


o Celiac disease 
o Inflammatory bowel disease 
Decreased production by bacterial flora (eg, frequent antibiotic use) 


e Easy bruising 
e Mucosal bleeding 
e Gastrointestinal bleeding 


Clinical 
features 


Laboratory | e tPT&INR 
findings | e If severely deficient, f PTT 


e What is the likely diagnosis in an alcoholic patient that begins bleeding from an IV site on post- 
Operative day 7 after having an emergency surgery? Laboratory exam reveals anemia with elevated 
PTIPTT and normal platelet counts. 


Vitamin K deficiency 


acutely ill patients with underlying liver disease can become vitamin K deficient in 7 - 10 days, 
especially if they receive broad-spectrum antibiotics! 


PTT can be normal or elevated 


ITP 


e What two viruses should be tested for in an asymptomatic patient with idiopathic thrombocytopenic 
purpura? 


HIV and hepatitis C 


Secondary ITP may be the initial presentation of HIV infection in 5-10% of patients 
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Immune thrombocytopenia 


Platelet autoantibodies 


Etiolo: 
gy Preceding viral infection 


A A e Petechiae, ecchymosis 
Clinical findings ; 7 à a 
e Mucosal bleeding (eg, epistaxis, hematuria) 


e Isolated thrombocytopenia <100,000/mm* 


Laboratory findings : y 
e Few platelets (size normal to large) on peripheral smear 


Children 

o Observe if cutaneous symptoms only 

o Glucocorticoids, IVIG, or anti-D if bleeding 

Treatment e Adults 

o Observation if cutaneous symptoms AND platelets >30,000/mm? 

o Glucocorticoids, IVIG, or anti-D if bleeding or platelets <30,000/mm? 


IVIG = intravenous immunoglobulin. 


Anti-D immune globulin (if Rh-positive and Coombs-negative) 


e Second-line therapies :Rituximab, thrombopoietin receptor agonists, and splenectomy 
Platelet transfusions are reserved for life-threatening hemorrhage in patients with ITP 


TTP 


Thrombotic thrombocytopenic purpura 


e | ADAMTS13 level — uncleaved vWF multimers — platelet trapping & activation 


Pathophysiolo: 
phish! e Acquired (autoantibody) or hereditary 


e Hemolytic anemia (t LDH, | haptoglobin) with schistocytes 
e Thrombocytopenia (t bleeding time, normal PT/PTT) 
Sometimes with: 

Clinical features F 
e Renal failure 

e Neurologic manifestations 


e Fever 


e Plasma exchange 
e Glucocorticoids 
e Rituximab 


Management 


LDH = lactate dehydrogenase; vWF = von Willebrand factor. 


e TTP is life threatening and must be treated urgently with plasma exchange (PEX). 
PEX removes the patient's plasma and replaces it with donor plasma. 
This replenishes ADAMTS13 and removes the autoantibodies. 


Without emergent PEX, the mortality rate is approximately 90%. 


HUS 
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Hemolytic uremic syndrome 


Pathogenesis 


e Escherichia coli serotype 0157:H7 or Shigella dysenteriae 
Vascular damage & microthrombi formation 


Clinical features 


Preceding bloody diarrhea 
e Fatigue, pallor 

Bruising, petechiae 
Oliguria, edema 


Laboratory findings 


Hemolytic anemia (schistocytes, f bilirubin) 
e Thrombocytopenia 
Acute kidney injury (t BUN, f creatinine) 


Treatment 


Fluid & electrolyte management 
Blood transfusions 
Dialysis 


BUN = blood urea nitrogen. 


¢ Treatment of the prodromal diarrhea with antibiotics or antimotility agents (eg, loperamide), as in this 


case, can increase the risk of developing HUS and is NOT recommended. 


DIC 


Acute vs chronic disseminated intravascular coagulation (DIC) 


Acute DIC Chronic DIC 
Sepsis 
Common etiologies | Severe trauma Malignancy (eg, pancreatic) 


Obstetric complications 


Coagulation studies | Prolonged Often normal 
Platelets Low Often normal 
Fibrinogen Low Often normal 
D-dimer High High 
Bleeding risk Very high Mildly increased 
Thromboembolism risk | Mildly increased Very high 


Hemophilia 


e What is the likely diagnosis in an adolescent with a history of hemophilia A that presents with 


gradually worsening pain and limited motion of his knee? 


Hemophilic arthropathy 


due to hemosiderin (iron) deposition leading to synovitis and fibrosis within the joint; risk is 


significantly reduced with prophylactic factor concentrates 
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Normal knee Hemophilic arthropathy 


Subchondral cys! ‘ rs 


~ 


Articular surface 


erosions 


¢ Inhibitor development occurs in approximately 25% of patients with severe hemophilia A (ie, frequent, 
spontaneous bleeds) as a complication of treatment. The immune system recognizes the infused 
factor as foreign, forming antibodies that interfere with factor function. 


Therefore, an inhibitor should be suspected when a patient with hemophilia A on factor replacement 
therapy develops increased bleeding frequency or has hemorrhage refractory to treatment. 


Treatment of an acute bleed in a patient with inhibitor development often involves bypassing products 
(eg, recombinant activated factor VII, activated prothrombin complex concentrates); such 
agents work downstream in the coagulation cascade to promote clotting without the need for factor VIII. 


Hereditory Thrombophilias 


Hereditary thrombophilias* 
Factor V e Most common in those of white ethnicity 
Leiden e Activated protein C resistance 
Prothrombin | ¢ 2nd most common in those of white ethnicity 
mutation e +Prothrombin levels 


Antithrombin | » Inherited form is rare 

deficiency e Acquired: DIC, cirrhosis, nephrotic syndrome 
ProteinC or | {Inactivation of factors Va & Villa 
S deficiency | e Warfarin-induced skin necrosis (protein C only) 


Pseudothrombocytopenia 
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« Pseudothrombocytopenia is a laboratory error caused by platelet aggregation in vitro. 


Most cases are due to incompletely mixed blood samples or the presence of serum antibodies to 
ethylenediaminetetraacetic acid (EDTA), an anticoagulant used in hematologic testing. 


The error is generally identified when a patient with mild thrombocytopenia has peripheral blood 
smear evidence of large clumps of platelets 


Drugs 


Drugs/supplements that affect warfarin metabolism 
(selected) 


e Acetaminophen, NSAIDs 


CYP450 ° 
Inhibitors ° 
. 


t Warfarin effect 


(t bleeding risk) 


CYP450 
Inducers 


| Warfarin effect 
(| in efficacy) 


Antibiotics/antifungals (eg, metronidazole) 
Amiodarone 

Cimetidine 

Cranberry juice, Ginkgo biloba, vitamin E 
Omeprazole 

Thyroid hormone 

SSRIs (eg, fluoxetine) 


Carbamazepine, phenytoin 
Ginseng, St. John's wort 
Oral contraceptives 
Phenobarbital 

Rifampin 


CYP450 = cytochrome P-450; NSAIDs = nonsteroidal anti-inflammatory drugs; 
SSRIs = selective serotonin reuptake inhibitors. 
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Heparin 


e What is the recommended anticoagulation for pulmonary embolism in a patient with severe renal 


insufficiency (GFR < 30 mL/min/1.73m2)? 


Unfractionated heparin followed by warfarin 


Warfarin is preferred long-term oral anticoagulant in ESRD patients, but needs to be bridged first 
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9 LMWH and factor Xa inhibitors are not recommended in renal insufficiency because they 
are metabolized by the kidney 


Clinical features of type 2 heparin-induced thrombocytopenia 


Suspected with heparin exposure >5 days & any of the following: 
e Platelet count reduction >50% from baseline 
e Arterial or venous thrombosis 
e Necrotic skin lesions at heparin injection sites 
e Acute systemic (anaphylactoid) reactions after heparin 


Diagnostic e Serotonin release assay: Gold standard confirmatory test 
evaluation e Start treatment in suspected cases prior to confirmatory tests 


e Stop ALL heparin products 
Therapy e Start a direct thrombin inhibitor (eg, argatroban) or fondaparinux 
(synthetic pentasaccharide) 


Clinical 
signs 


Lesion at Heparin injection site 


EPO 


e Up to 30% of patients receiving an ESA for CKD-induced anemia develop new or worsening 
hypertension, which typically occurs 2-8 weeks after treatment initiation. Hypertension is generally mild 
but can be severe. The mechanism by which ESAs cause hypertension appears to be independent of 
increased blood volume and likely involves systemic vasoconstriction caused by: 


e Activation of erythropoietin receptors on vascular smooth muscle cells 
e Heightened sensitivity of alpha receptors 
e Depletion of endothelium-derived nitric oxide 


The risk of ESA-induced hypertension is increased by large doses and a rapidly rising hemoglobin 
soon after ESA administration. 


Following acute treatment of hypertension, subsequent ESA doses should be decreased with a goal of 
slowly increasing hemoglobin. 


Tumour Blood 


e The combination of a vascular tumor (e.g. hemangioma) and consumptive thrombocytopenia is 
indicative of Kasabach-Merritt syndrome. 


large or rapidly-growing tumors may trap platelets causing severe thrombocytopenia 
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Oncology 


Specific cancer risk factors 
e Tobacco smoke 
e Tobacco smoke : 
Pancreas . Renal © Obesity 
e Obesity N 
e Hypertension 
e Tobacco smoke 
e Dietary nitrates e Occupational exposures 
Gastric |e Alcohol & tobacco use Bladder (rubber, plastics, aromatic 
e Helicobacter pylori amine-containing dyes, textiles, 
leather) 
e Hepatitis B &C e Early menarche 
, e Liver cirrhosis (any cause) e Late menopause 
Liver . Breast ae 
e Hemochromatosis e Nulliparity 
e Aflatoxin e BRCA mutations 
e Hereditary CRC syndromes 
e Inflammatory bowel disease e Increasing age 
Colorectal K Prostate 7 À 
e Obesity e African American 
e Charred or fried foods 
CRC = colorectal cancer. 


e What is the recommended pharmacologic treatment for patients with cancer-related anorexia/cachexia 


syndrome (CACS)? 


Progesterone analogs (preferred) or corticosteroids 


e.g. megestrol acetate; 


Synthetic cannibinoids are useful for HIV cachexia, but not as useful for CACS 


e Baseline cardiac function should be assessed prior to initiating trastuzumab in patients with HER-2 


positive breast cancer. 


Chemotherapy-induced cardiotoxicity 


Associated with anthracyclines 

Myocyte necrosis & destruction (fibrosis) 
Progression to overt clinical heart failure 
Less likely to be reversible 


Associated with trastuzumab 

Myocardial stunning/hibernation without 
myocyte destruction 
Asymptomatic left ventricular systolic 


dysfunction 


More likely to be reversible 


Also routine echo is done during the therapy 


Therapies 


e Salvage therapy is defined as treatment for a disease when standard therapy fails. 


i.e. radiation therapy for prostate-specific antigen recurrence after radical prostatectomy for prostate 


cancer 


e Adjuvant therapy is defined as treatment given in addition to standard therapy 


e Induction therapy is an initial dose of treatment to rapidly kill tumor cells and send the patient into 


remission (<5% tumor burden). A typical example is induction chemotherapy for acute leukemia. 
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e Consolidation therapy is typically given after induction therapy with multidrug regimens to further 
reduce tumor burden. An example is multidrug therapy after induction therapy for acute leukemia. 


e Maintenance therapy is usually given after induction and consolidation therapies (or initial standard 
therapy) to kill any residual tumor cells and keep the patient in remission. An example is daily 
antiandrogen therapy for prostate cance 


e Neoadjuvant therapy is defined as treatment given before the standard therapy for a particular 
disease. 


Radiotherapy 


Radiotherapy has applications as primary, adjuvant, or more commonly palliative therapy for many types 
of cancer. Tumor sensitivity to radiation depends on the rate of cell turnover, with rapidly growing tumors 
being more sensitive. In the same way, rapidly dividing normal body tissues such as blood cell 
precursors, epithelial surfaces in the skin, GI tract, and urinary tract, and the gonads (gametes) are also at 
risk for damage. 


Fibrosis and strictures due to diffuse scarring of the damaged tissues often occurs as a late 
complication of radiotherapy for prostate cancer, and may lead to obstructive uropathy. 


INITIAL 
PLATEAU 


RAPID 
INCREASEIN 
CELL DEATH 


CELL SURVIVAL (LOG SCALE) 


INCREASING RADIATION DOSE 


Therapeutic ionizing radiation (eg, gamma rays, x-rays), commonly used to treat or palliate several 
types of cancer, can cause cell death through 2 major mechanisms: 


e DNA double-strand breakage: Breakage of both strands is generally required, as single strand 
breaks are readily repaired by polymerases. 


e Free radical formation: Reactive oxygen species are formed by ionization of water; oxygen free 
radicals are then able to cause cellular and DNA damage. 


The effect of radiation is most pronounced in malignant cells as they are rapidly dividing and consequently 
less able to repair DNA damage. Epithelial surfaces (eg, bowel mucosa, skin) are also severely affected 
because they are rapidly dividing. 


A characteristic cell death curve of exposure to radiation shows a nearly flat line on initial exposure, 
followed by a steep increase in cell death as the radiation dose increases. The steep portion is due toa 
sharp increase in double-stranded DNA strand fractures and oxygen free radicals. 
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Linear 
Sigmoid 


Response 


> 
Dose 


Most drugs exhibit a sigmoid-shaped dose response curve that shows no effect until a threshold 
concentration is exceeded. After this occurs, the effects increase with increasing drug concentration until 
a saturation threshold (ie, maximum effect) is reached. 


In contrast to this sigmoidal response, the risk of cancer following exposure to ionizing radiation shows a 
linear dose-response relationship (ie, risk increases proportionately with increased exposure). 


PET Scan 


Positron emission tomography (PET) scan with 18 fluorodeoxyglucose (FDG), an analog of glucose, 
is often the imaging test of choice for Lymphoma. 


Neoplastic cells have a high metabolic rate and readily take up radiotracer on PET scan. 


However, radiotracer also pools in healthy organs with high glucose requirements such as the 
brain, kidneys, and liver; excretion of radiotracer also leads to enhancement throughout the urinary 
collecting system. 


Cancer Pain 


Cancer pain management 


Chronic cancer-related pain 


Mild | Moderate/severe 
(eg, ~1-3/10 pain) | (eg, ~4—10/10 pain) 


| | 


Nonopioid inadegiatë relied Short-acting opioid 
+ Acetaminophen or NSAID a + Oxycodone, morphine 
+ + adjuvant (eg, glucocorticoid, ++ nonopioid + adjuvant 


antidepressant, anticonvulsant) 


Multiple daily doses 
or sleep interruption 


Long-acting opioid 

* ER morphine, fentanyl patch 
+ t nonopioid + adjuvant 
PLUS short-acting opioid for 
breakthrough pain* 


“Short-acting opioids for breakthrough pain should always be available. 
ER = extended-release; NSAID = nonsteroidal anti-inflammatory drug. ©uworid 


e Can a patient with severe, acute pain refractory to NSAIDs and a history of IV drug abuse be 
given opioids for acute pain management? 


Yes 


management of acute pain is similar for all patients, regardless of substance abuse history 
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Acute pain management in patients with opioid use disorder 


Environment | e Supportive, nonjudgmental, shared decision-making 


Withdrawal 


‘ Do not decrease or stop maintenance opioid (eg, methadone, buprenorphine) 
prevention 


Maximize nonopioid medications (eg, acetaminophen, NSAIDs) 

Use regional anesthesia when possible 

Add opioids only as needed (shared decision-making required): 
Analgesia o Patients with sustained remission are treated as opioid naive 

o Patients on maintenance may require higher doses 

o Convert to oral as soon as possible with rapid taper to baseline 

o Use for shortest period (3-5 days) if possible 


NSAIDs = nonsteroidal anti-inflammatory drugs. 


x e inadequately treated pain in the postoperative patient can lead to hypertension, delayed 
recovery, and patient dissatisfaction. Patient-controlled analgesia is an option for treating 
moderate to severe pain, especially in previously opioid-tolerant patients or in patients unable 
to take oral pain medications. It provides small boluses of parenteral opioids with lockout 
intervals and maximum doses to prevent overdose. It can also allow the practitioner to 
calculate a total opioid requirement that can be utilized tor transitioning the patient to an 
adequate oral regimen 


Miscellaneous 


Lymphangitis 


Lymphangitis 


e Cutaneous injury — pathogen invasion of lymphatics in deep dermis 


Epidemiol 
beheld SD e Streptococcus pyogenes & MSSA 


e Tender, erythematous streaks proximal to wound 
Manifestations | e Regional tender lymphadenopathy (lymphadenitis) 
Systemic symptoms (eg, fever, tachycardia) 


Treatment 


MSSA = methicillin-sensitive Staphylococcus aureus. 
D/D: Sprotrichosis which takes weeks (vs days here) 


Idiopathic Anemia of Ageing 


Elderly patients may present additional challenges in evaluating acute anemia. Besides other potential 
comorbidities that can cause chronic anemia at baseline (eg, renal insufficiency, myelodysplastic 
syndromes, occult malignancy, nutritional deficiencies), a significant number of elderly patients will have a 
baseline anemia for which no etiology is apparent, the so-called "idiopathic anemia of ageing.” 

They are also more likely to have additional comorbidities such as congestive heart failure or chronic lung 
disease, which make them poorly tolerant of even mild anemia. 


Blood Transfusion 
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Indications for specialized RBC treatments 


Bone marrow transplant (BMT) recipients 
Acquired or congenital cellular immunodeficiency. 
Blood components donated by first or second 


Irradiated 


degree relatives 


Chronically transfused patients 


CMV seronegative at-risk patients (e.g., AIDS, 


transplant patients) 
Potential transplant recipients 


Leukoreduced 


Previous febrile nonhemolytic transfusion reaction 


IgA deficiency 


Complement-dependent autoimmune hemolytic 


Washed anemia 


Continued allergic reactions (e.g., hives) with red 
cell transfusion despite antihistamine treatment 


Blood transfusion reactions associated with hypotension 


Clinical features & etiology 


Anaphylactic 


Transfusion- 
related acute 
lung injury 


Primary 
hypotension 
reaction 


Bacterial 
sepsis 


e Acute hemolytic transfusion reaction is distinguished from febrile non-hemolytic reaction by the 


Rapid onset of shock, angioedema/urticaria & 
respiratory distress 


Within a few seconds to minutes of transfusion 
Caused by recipient anti-IgA antibodies 


Respiratory distress & signs of noncardiogenic 
pulmonary edema 


Within 6 hours of transfusion 
Caused by donor anti-leukocyte antibodies 


Transient hypotension often in patients taking 
angiotensin- converting enzyme inhibitors 


Within minutes of transfusion 


Caused by bradykinin in blood products (normally 
degraded by angiotensin-converting enzyme) 


Fever, chills, septic shock & DIC 
Within minutes to hours of transfusion 


presence of plasma free hemoglobin > 25 mg/dL. 


may result in a "pink" appearing plasma; plasma free hemoglobin is < 25 mg/dL in febrile non- 


hemolytic transfusion reactions 


T/t: Cessation of Blood product, IV Normal Saline for hydration 
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Pathogenesis 


Immunologic blood transfusion reactions 


Transfusion reaction Onset* Cause 


Recipient anti-lgA antibodies 


Key features 


Angioedema, hypotension, respiratory 


' Within seconds to > 5 distress/wheezing, 
Anaphylactic i directed against donor blood 
minutes IgA shock 
E IgA-deficient recipient 
Fever, flank pain, hemoglobinuria 
: Within ABO incompatibility (often ERNE ae i 
Acute hemolytic p Disseminated intravascular coagulation 
1hr clerical error) S 
Positive Coombs test 
Febrile nonhemolytic (most Within Cytokine accumulation during A 
i Fever & chills 
common reaction) 1-6 hr blood storage 
TEES Within Recipient IgE against blood Bae 
Urticarial Urticaria 
2-3 hr product component 
Respiratory distress 
Transfusion-related acute Within Donor anti-leukocyte a k w y F 
nen n Noncardiogenic pulmonary edema with 
lung injury 6hr antibodies 


Anamnestic antibody 
response 


Delayed hemolytic Within days to weeks 


bilateral pulmonary infiltrates 


Often asymptomatic 

Laboratory evidence of hemolytic 
anemia 

Positive Coombs test, positive new 
antibody screen 


Graft versus host Within weeks Donor T lymphocytes 


*Time after transfusion initiation. 


Rash, fever, gastrointestinal symptoms, 
pancytopenia 


r $ Bacterial contamination of 
Bacterial sepsis 
donor product 


Minutes to hours e Fever, chills, septic shock & DIC 


Delayed hemolytic transfusion reaction 


e Onset >24 hours to a month after transfusion 
e Often asymptomatic 


Anamnestic antibody response: antibody production against minor RBC antigen to which patient was previously* exposed 


Clinical , i 
i e Fatigue, dyspnea, tachycardia 
findings 3 
e Jaundice 
e Low-grade fever 
e Hemolytic anemia 
Laboratory o f indirect bilirubin, LDH, reticulocyte count 
findings o | hemoglobin, haptoglobin 
e New positive direct antiglobulin (Coombs) test 
Management | e Supportive (eg, fluids) 
z e Review transfusion history & prior antibody screens 
Prevention 


e Transfuse when necessary with extended-antigen cross-matched blood 


*Prior transfusion (eg, sickle cell disease patients), pregnancy, transplant. 
LDH = lactate dehydrogenase; RBC = red blood cell. 
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Transfusion reactions 


Anaphylactic Urticarial 


e Anti-lgA antibodies (IgG or IgE) in IgA-deficient patient 


3 Preformed recipient IgE antibodies against soluble allergen 
Mechanism 


against donor blood IgA in donated plasma 


Onset e Seconds to minutes e Hours 


e Respiratory distress/wheeze 


Manas e Angioedema e Hives 
Findings - . 
e Hypotension e Itching 
e Hives 
e Immediate cessation of transfusion e Immediate cessation of transfusion 
Treatment | e Epinephrine e Antihistamines 
e Antihistamines, oxygen, fluids & vasopressors e Resume transfusion if patient is otherwise asymptomatic 


Transfusion Overload 


Transfusion-associated circulatory overload 


e Age <3 and >60 
Risk factors Underlying cardiac or renal condition 
Large transfusion volume or fast infusion rate 


Respiratory distress 

+ Heart rate 

1 Blood pressure 

Pulmonary edema (eg, rales) 


Management . Respiratory support (e9, oxygen) 
e Diuresis (eg, furosemide) 


e inc BP (vs TRALI which has hypotension) 


Clinical features 
(<6 hr following 


transfusion initiation) 


Catheter Induced Septic Thrombophlebitis 


e Catheter-related bloodstream Infections are a common cause of fever in hospitalised patients and can 
be complicated b catheter-associated septic thrombophlebitis. The infected thrombus serve as a nidus for 
microbial proliferation and presents with fever and signs and symptoms of bacteremia. 


The Involved vein may display erythema and induration and there may be purulent drainage from 
the catheter site. 


The diagnosis may be aided by duplex ultrasonography or with contrasted CT scan. 


Treatment: Infectious source control with removal of the catheter and surgical exclsion of 
the affected vein, Intravenous antibiotics 


Paeds Blood 


Polycythemia 
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Clinical 
presentation 


Neonatal polycythemia 


e Hematocrit >65% in term infants 


e Increased erythropoiesis from intrauterine hypoxia: maternal diabetes, hypertension, or smoking; intrauterine growth 


restriction 
Erythrocyte transfusion: delayed cord clamping, twin-twin transfusion 
Genetic/metabolic disease: hypothyroidism/hyperthyroidism, genetic trisomy (13, 18, 21) 


Asymptomatic (most common) 
Ruddy skin 

Hypoglycemia, hyperbilirubinemia 
Respiratory distress, cyanosis, apnea 
Irritability, jitteriness 

Abdominal distension 


Treatment 


Intravenous fluids 
Glucose 
Partial exchange transfusion 


e What is the recommended treatment for symptomatic neonates with polycythemia (e.g. respiratory 
distress, hypoglycemia)? 


Partial exchange transfusion 


blood is removed in exchange for normal saline to normalize the hematocrit; 


asymptomatic infants may be managed with rehydration (e.g. feeding, parenteral fluids) 


Anemia of Prematurity 


Anemia of prematurity 


t Oxygenation at birth — | EPO production 

o Impaired transition from hepatic to renal EPO* 
Exacerbating factors in premature infants: 

o | RBC life span 

o Frequent blood draws 


o Iron depletion 


Often asymptomatic 
Tachycardia, poor weight gain, apnea, hypoxia 


Pathogenesis 


Clinical features 


Normocytic, normochromic anemia 


Laboratory findings a 
Inadequate reticulocyte response 


RBC transfusion if severe or symptomatic 
Minimize exacerbating factors (eg, iron supplementation, limit blood draws) 


*Typically occurs in the 3rd trimester. 
EPO = erythropoietin; RBC = red blood cell. 


e What hematologic pathology is characterized by normocytic anemia with a low reticulocyte 
count in preterm infants? 


Anemia of prematurity 


Suspect in premature infants with low RC and low Hb/Hct 


due to impaired ability to produce adequate EPO, short RBC life span, and frequent phlebotomy in the 
NICU; diagnosis of exclusion 
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9 Normocytic anemia — use reticulocyte counts to differentiate causes 


e Low: ineffective or decreased RBC production (renal failure, aplastic anemia, anemia of 


prematurity) 


e High: increased RBC destruction (hemolysis), blood loss 


Physiologic Anemia of Newborn 


Physiologic anemia of infancy 


Pathogenesis e t Tissue oxygenation at birth > down-regulation of erythropoietin 


e Asymptomatic term infant* age 2-3 months 
Clinical features e Normocytic anemia (hemoglobin 9-11 g/dL) 
e Low to normal reticulocyte count 


__ | e Reassurance 
Treatment/prognosis 


e Anemia resolves with t erythropoietin drive after age 3 months 


*Preterm infants have a lower nadir at a younger age (ie, anemia of prematurity). 


Findings suggestive of a pathologic cause of anemia, 
e Hemoglobin <9 g/dL, 
e Signs of hemolysis (eg, elevated reticulocyte count), or 


e Microcytosis 


IDA 


Iron deficiency anemia in young children 


e Prematurity 
e Lead exposure 
e Age <1 
o Delayed introduction of solids 
(ie, exclusive breastfeeding after 6 months) 
o Cow's, soy, or goat's milk 
e Age >1 
o >24 oz/day cow's milk 
o <3 servings/day iron-rich foods 


Risk factors 


e Screening hemoglobin at age 1 
e Hemoglobin <11 g/dL, | MCV, t RDW 


Treatment 


e Empiric trial of iron supplementation 


MCV = mean corpuscular volume; RDW = red blood cell distribution width. 


¢ What are causes of iron deficiency anemia in young children? 
e Excessive intake of cow's milk (low in iron) 
o >24 oziday 
e Delayed introduction of solids 
e Cereal-rich diet (low in iron but usually fortified) 


Treatment? Iron supplementation 
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9 First do a trial of Iron, if it doesnt improve investigate other causes with Hb electropheresis etc. 


¢ What hematologic pathology is more common in preterm infants within the first 4 - 6 months of life? 
Iron deficiency anemia 


other risk factors for iron deficiency include maternal iron deficiency and introduction of cows milk 
before age 12 months 


full-term infants are born with adequate iron stores that prevent anemia in the first 4 - 6 months of life 


Pancytopenia 
Common pediatric causes of pancytopenia 
Pancytopenia 
l 
Enhanced cell destruction Impaired cell production | 
Bone marrow Bone marrow 
aplasia infiltration 

+ Hypersplenism Inherited aplastic anemia | Acquired aplastic anemia + Malignancy 

+ Immunologic (SLE) + Fanconi anemia | * Idiopathic + Storage disease 
+ Drugs & toxins (Gaucher disease) 
* Infection (HIV, EBV) ———— 
* Radiation 
+ Immunologic (SLE) 
* Malnutrition 

EBV = Epstein Barr—virus, SLE = systemic lupus erythematosus. os ©uworld 
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Musculoskeletal 


Arthritis 
Osteoarthritis 
Rheumatoid Arthritis 
Felty Syndrome 
Juvenile Idiopathic Arthritis 
Septic Arthritis 
Disseminated Gonoccocal Infection 
Seronegative Spondyloarthritis 
Gout 
SLE 
APLA 
Mixed Connective Tissue Disorder 
Sjogren Syndrome 
Scleroderma 
Temporomandibular Joint 
Upper Limb 
Carpal Tunnel 
Shoulder 
Adhesive Capsulitis 
Rotator Cuff Tear 
Dislocation 
Suprascapular Nerve Entrapment 
De Quervain Tendinopathy 
Elbow 
Dupuytren Contractures 
Lower Limb 
Trochanteric Bursitis 
Knee 
Patellar tendon rupture 
Patellar Dislocation 
ACL Injury 
Patellofemoral Pain Syndrome 
Popliteal Cyst 
Meniscal Tear 
Ankle & Foot 
Planter Fasciitis 
Achilles Tendinopathy 
Calcaneal Apophysitis 
Spine 
Spinal Spondylosis 
Cervical Radiculopathy 
Cervical Spondylotic Myelopathy 
Vertebral Compression Fracture 
Stenosis 
Spondylolisthesis 
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Back Pain 
Lumber Radiculopathy 
Spine Trauma 
Bone Pathology 
Avascular Necrosis 
Osteomalacia 
Paget's Disease 
Osteoporosis 
Osteomyelitis 
Fracture 
Femur 
Scaphoid 
Clavicle 
Humerus 
Radius 
Stress Fracture 
Buckle & Greenstick Fracture 
Pelvic Fracture 
Bursitis 
Olecranon Bursitis 
Pes Anserine Bursitis 
Vasculitis 
Large Vessel 
GCA 
Takayasu 
Medium Vessel 
Kawasaki 
Polyarteritis Nodosa 
Buerger Disease 
Small Vessel 
Behcet 
Mixed Cryoglobulinemia 
Granulomatosis with polyangitis 
Churg Strauss Syndrome 
Henoch-Schonlein Purpura 
Myopathy 
Myasthenia Gravis 
Raynaud’s Phenomenon 
Drugs 
Bisphosphonate Osteonecrosis 
Tumors 
Osteoid Osteoma 
Osteosarcoma 
Ewing’s Sarcoma 
Miscellaneous 
Prosthetic Joint 
Compartment Syndrome 
Charcot Joint 
Complex Regional Pain Syndrome 
Amputation 
Langerhans Histiocytosis 
Myositis Ossificans 


Musculoskeletal ; ; 
https://t.me/usmleinnercircle 


478 


Ganglion Cyst 


Genu Varum 


Toddler’s Fracture 


SCFE 


Strength Training 


Arthritis 


Rheumatologic diseases & commonly associated autoantibodies 


Systemic lupus 


Rheumatoid arthritis 


erythematosus 


Sensitivity (%) 


Specificity (%) 
Anti-CCP: 95 


Anti-dsDNA/anti-Sm: 96 


Drug-induced lupus 


Antihistone: 95 


Diffuse systemic sclerosis 


Limited systemic sclerosis 


Polymyositis/dermatomyositis 


ANA: 75 


Anti-Scl-70: 99 


Anticentromere: 97 


Anti-Jo-1: 99 


theumatoid factor. 


ANA = antinuclear antibodies; anti-CCP = anti—cyclic citrullinated peptide; anti-dsDNA = anti— 
double-stranded DNA; anti-Scl-70 = anti-topoisomerase |; anti-Sm = anti-Smith; RF = 


Joint fluid characteristics 
Noninflammatory Inflammatory —_ 
Normal Septic joint 
(eg, OA) (eg, crystals, RA) 
Translucent or 
Appearance Clear Clear Opaque 
opaque 
WBCs (mm?) <200 200-2,000 2,000-100,000 50,000-150,000 
PMNs <25% 25% Often >50% >80%-90% 
OA = osteoarthritis; PMNs = polymorphonuclear leukocytes; RA = rheumatoid arthritis; WBCs = white blood cells. 
Differential diagnosis for nontraumatic joint swelling 
Infectious Inflammatory/rheumatologic Neoplastic 
Onset Acute Subacute/chronic Subacute/chronic 


Timing of pain 


Constant 


Worse in morning 


Worse in evening/night 


Able to bear weight? 


No 


Yes 


Variable 


Multiple joints? 


Laboratory findings 


Uncommon 


tî WBCs/platelets 
t Inflammatory markers 


Common 


+ WBCs/platelets, | RBCs 
t Inflammatory markers 


Variable 


| WBCs/platelets 


RBC = red blood cell; WBC = white blood cell. 


Osteoarthritis 
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Risk factors for osteoarthritis 


Modifiable Nonmodifiable 


e Advanced age 

e Sedentary lifestyle gs 

5 e Female sex 
e Obesity Se 
a n e Family history 
e Occupational joint loading RE f 
$ i e Abnormal joint alignment 

e Diabetes mellitus 

e Prior joint trauma 


Hand osteoarthritis 
Loss of joint space 
Osteophyte 


Hereditary hemochromatosis 


Subchondral 
sclerosis 


Narrowed 
joint space 


predominantly affects the second and third 
metacarpophalangeal joints 


Managementof osteoarthritis 


Age of onset| e >40; prevalence increases with age 


Nonpharmacologic treatment 


Knees (eg, exercise, weight loss) 


Joint Hips 


involvement Distal interphalangeal joints 


| Symptoms persist 
1st carpometacarpal joint 


Morning * Topical or oral NSAIDs as needed 


i None/brief (<30 min) * Consider duloxetine, topical capsaicin 
stiffness 


Systemic 


| Symptoms persist/ 
symptoms 


significant impairment 


* Surgery (if possible) 
* Chronic pain management (nonsurgical candidates) 


Examination Hard, bony enlargement of joints 
findings Reduced range of motion with crepitus 


NSAIDs = nonsteroidal anti-inflammatory drugs ©uworld 
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9 OA develops within 10 years in most patients with anterior cruciate ligament injury 


¢ Examination findings suggesting OA in the knee include: 
e Periarticular bony hypertrophy and tenderness 
e Limited range of motion with crepitus and pain 
e Small joint effusion without erythema or warmth 
e Varus or valgus angulation 
e Popliteal (Baker) cyst behind 


¢ Arthrocentesis shows clear fluid with few inflammatory cells and can be helpful in evaluating 
patients with acute symptoms the joint 


e ESR, CRP and serologic (eg, rheumatoid factor) markers are normal. 


Rheumatoid Arthritis 
e What musculoskeletal pathology is significantly more prevalent in patients with rheumatoid arthritis? 
osteopenia/osteoporosis 


due, in part, to increased levels of pro-inflammatory cytokines, corticosteroid therapy, and lack of 
physical activity 


Extraarticular manifestations of rheumatoid arthritis Disease-modifying antirheumatic drugs 
e Fever 
ridges estas lla 
e Fatigue 
= - e Hepatotoxicity 
e Fibrotic lung disease Methotrexate Purine antimetabolite e Stomatitis 
Pulmonary e Pleural effusions e Cytopenias 
e Lung nodules 
e Pulmonary hypertension EN 2 
Leflunomide Brewis fe . A ENa 
e Atherosclerosis synthesis inhibitor e Cytopenias 
Cardiovascular 7 
e Vasculitis 
Hydroxychloroquine | TNF & IL-1 suppressor | e Retinopathy 
Musculoskeletal e Osteopenia/osteoporosis 
Dermatologic e Rheumatoid nodules e Hepatotoxicity 
Sulfasalazine TNF & IL-1 suppressor Stomatitis 
Hematologic e Anemia e Hemolytic anemia 
e Depression 
N hiatri P P 
PURSUE || REE TNF inhibitors Infection i 
e Adalimumab Demyelination 
e Sjögren syndrome e Certolizumab Congestive heart failure 
Other e Raynaud phenomenon e Etanercept Malignancy 
e Scleritis, episcleritis e Golimumab 
© Infliximab 


Methotrexate side effect (macrocytic anemia) 


e Much of the Methotrexate toxicity, including hepatotoxicity and stomatitis, can be mitigated by concurrent 
administration of folic (or folinic) acid, which does not reduce the effectiveness of the drug. 


9 RA has prolonged morning stiffness >30 minutes 
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e Before starting Methotrexate, Patients should be tested for hepatitis B and C. Methotrexate should not 
be used in patients who are pregnant or are planning to become pregnant in the near future and those 
with severe renal insufficiency, liver disease, or excessive alcohol intake. 


Methotrexate-induced lung injury 


Pathogenesis | e Idiosyncratic (ie, not dose dependent) hypersensitivity pneumonitis 
& risk factors Risk factors: rheumatoid arthritis, parenchymal lung disease 


Onset 1-12 months: pneumonitis — fibrosis (restrictive PFTs) 


Clinical CT scan with variable mix of patterns: inflammation (eg, GGO, consolidation) & fibrosis (eg, reticulation) 
features BAL: lymphocytosis; peripheral blood: eosinophilia 
Trial of MTX cessation is diagnostic & therapeutic 


BAL = bronchoalveolar lavage; GGO = ground-glass opacities; MTX = methotrexate; PFTs = pulmonary function tests. 


e Patients treated with hydroxychloroquine should have a baseline ophthalmologic evaluation, with 
annual reassessment beginning after 5 years. 


Rheumatoid arthritis Rheumatoid arthritis of the hand 
Methotrexate ; 


Step-up therapy Parallel therapy 
Add biologic agent Add another nonbiologic agent 
(eg, TNF inhibitor) (eg. sulfasalazine, hydroxychloroquine) 


Inadequate response 


Switch to alternate TNF inhibitor 
& continue methotrexate 


TNF= tumor necrosis factor-a. 
Periarticular 
erosions 


Clinical features of RA cervical myelopathy 


Neck pain radiating to occipital region 

Slowly progressive spastic quadriparesis 

Painless sensory deficits in hands or feet 

Respiratory dysfunction (eg, from vertebral artery compression) 


Protruding anterior arch of atlas 

Scoliosis with loss of cervical lordosis 

Upper motor neuron signs (eg, spastic paresis, hyperreflexia, Babinski sign) 
Hoffman sign 


RA = rheumatoid arthritis. 


¢ Hoffman sign (flexion and adduction of the thumb when flicking the nail of the middle finger) suggests a 
corticospinal tract lesion and supports the diagnosis of cervical myelopathy; however, it is nonspecific 


and may be seen in normal patients. 
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Felty Syndrome 


| Felty syndrome 


e Rheumatoid arthritis 
o Severe erosive joint disease & deformity 
o Rheumatoid nodules 
Clinical features He "e 3 ee a A 
o Vasculitis (mononeuritis multiplex, necrotizing skin lesions) 
e Neutropenia (ANC <2000/uL) 


e Splenomegaly 


e Anti-CCP & RF are positive in >90% of patients 
Diagnosis e Markedly elevated ESR, often >85 mm/hr 
e Peripheral smear & bone marrow biopsy to rule out other causes of neutropenia 


ANC = absolute neutrophil count; anti-CCP = anticyclic citrullinated peptide; ESR = erythrocyte sedimentation rate; RF = rheumatoid factor. 


9 Do not diagnose Felty in the absence of neutropenia! 


Juvenile Idiopathic Arthritis 


Juvenile idiopathic arthritis 


« Symmetric arthritis for at least 6 weeks 
Clinical features o Polyarticular: >5 joints involved 


o Oligoarticular: <5 joints involved 


e Elevated inflammatory markers (erythrocyte sedimentation rate, C-reactive protein) 
e Hyperferritinemia 
Laboratory findings | e Hypergammaglobulinemia 
+ Thrombocytosis 
« Anemia 


Juvenile idiopathic arthritis 


Subtype Frequency Age of onset Clinical features Sex ratio 


e Arthritis in 21 joint 
for 26 weeks 
Quotidian fever 
Systemic 10% Age <18 for=2 weeks — 

e Evanescent rash 
e Hepatosplenomegaly 
Lymphadenopathy 


Arthritis in 25 joints 
Polyarticular May be complicated 
by uveitis 


Arthritis in <5 joints 
Oligoarticular May be complicated 
by uveitis 


Joint swelling is present, but pain may be minimal 


9 D/D: ARF but it has Migratory Polyarthritis and fever < 6 weeks (vs Systemic JIA) 
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e What fever pattern is seen in patients with systemic-onset juvenile idiopathic arthritis? 


Daily fever spikes (Quotidian Fever) 


9 Ophthalmologic screening examinations are performed regularly because untreated uveitis 
is often asymptomatic and can lead to irreversible vision loss. 


Septic Arthritis 


Septic arthritis 


Abnormal joint: OA, RA, prosthetic joint, gout 
Age >80 

Diabetes 

IV drug abuse, alcoholism 

Intra-articular glucocorticoid injections 


Risk 
factors 


Acute monoarthritis: hot, swollen, decreased ROM 
Fever 
Elevated ESR & CRP 


Clinical 
features 


Blood cultures 
Diagnosis Synovial fluid analysis: leukocytosis 
(>50,000/mm*), Gram stain, culture 


Gram-positive cocci: vancomycin 
Initial Gram-negative rod: third-generation cephalosporin 
treatment Negative microscopy: vancomycin (+ third-generation 
cephalosporin if immunocompromised) 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; IV = intravenous; 
OA = osteoarthritis; RA = rheumatoid arthritis; ROM = range of motion. 


Pediatric septic arthritis 


Age <3 months: Staphylococcus aureus, group B Streptococcus, gram-negative bacilli 


Pathogenesis 
Age 23 months: Staphylococcus aureus, group A Streptococcus 


Acute-onset joint pain, swelling, limited motion 
Clinical features e Refusal to bear weight 
Fever 238.5 C (101.3 F) 


1 WBC, ESR, CRP 
Blood culture 


Diagnosis f AEN ` 
e Joint aspiration (synovial WBC count of >50,000/mm') 
e Effusion on ultrasound/MRI 
e Joint drainage & débridement 
Treatment ayi 
e IV antibiotics 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; IV = intravenous; WBC = white blood cell. 
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e What is the next step in management for a patient with a 3-day history of fever and increasing unilateral 
knee erythema, pain, and swelling? 


Synovial fluid analysis (Arthrocentesis) both diagnostic and therapeutic 


any patient with possible septic arthritis should have urgent synovial fluid 
analysis; septic arthritis progressively worsens over a few days (versus gout which worsens over 


12 - 24 hours). 


e Underlying joint disorders (eg, gout, pseudogout, osteoarthritis) increase the risk for secondary joint 
infection. In patients with crystal-induced arthritis (eg, gout), the presence of crystals alone does not rule 
out septic arthritis as these can be present in synovial fluid between attacks. 


¢ Lyme arthritis presents as an inflammatory monoarticular or asymmetric oligoarticular arthritis, most 
commonly in the knee. 


synovial fluid analysis typically reveals ~25,000 WBCs/mm3 with negative gram stain/culture; 
arthritis is the most common complication of late lyme disease. 


In addition, fever is typically absent. 


Clenched-fist bite injury ("fight bite") 


e Puncture through thin soft tissue overlying MCP joint 


Mechanism y 5 i Eea a 
e Enclosed bacterial proliferation under extensor tendon & within joint capsule 


e Oral flora (eg, Eikenella corrodens, beta-lactamase-producing anaerobes) 


Pathogens 
g e Skin flora (eg, streptococci, Staphylococcus aureus) 


e Small puncture wound appears minor initially; delay in care common 


Clinical features SRS $ h 7 f 
e Septic arthritis: joint pain, swelling, erythema/warmth, restricted/painful ROM 


Urgent surgical irrigation & débridement 


M t 
Nh Antibiotics (eg, ampicillin-sulbactam [IV], amoxicillin-clavulanate [PO]) 


IV = intravenous; MCP = metacarpophalangeal; PO = orally; ROM = range of motion. 


9 In general, these wounds should be irrigated and left open due to the high risk of infection. 


Disseminated Gonoccocal Infection 


Disseminated gonococcal infection 


Purulent monoarthritis 

&/OR 
Triad of tenosynovitis, dermatitis (erythematous papules & pustules), asymmetric migratory 
polyarthralgias 


Clinical 
presentation 


Blood cultures (may be negative) 

Synovial fluid analysis: Inflammatory effusion with neutrophil predominance; Gram stain & culture 
or NAAT 

Culture or NAAT of urethra, cervix, pharynx, rectum 


Intravenous ceftriaxone, switch to oral (cefixime) when clinically improved 
Empiric azithromycin OR doxycycline for concomitant chlamydial infection 
Joint drainage for purulent arthritis 


Treatment 
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Skin lesions in disseminated gonococcal infection 


This woman developed a fever, several painful joints, and exquisitely 
tender necrotic acral pustules. A culture from her cervix grew Neisseria 
gonorrhoeae. 


Seronegative Spondyloarthritis 


e What is the most likely diagnosis in a young male with a history of back pain that is relieved with 
activity? He endorses a history of diarrhea that is worse with NSAID use. 


Inflammatory bowel disease (complicated by spondylarthritis) 
Further investigations would reveal sacroiliac joint inflammation (ankylosing spondylitis). 


NSAIDs are commonly used to treat the back symptoms, but will end up exacerbating the IBD. 


Ankylosing spondylitis Ankylosing spondylitis 


e Insidious onset at age <40 

e Symptoms >3 months 

e Relieved with exercise but not rest 
Nocturnal pain 


Inflammatory back pain 


Arthritis (sacroiliitis) 

Reduced chest expansion & spinal mobility 
Examination findings Enthesitis (tenderness at tendon insertion sites) 
Dactylitis (swelling of fingers & toes) 

Uveitis 


Osteoporosis/vertebral fractures 
Complications e Aortic regurgitation 


Widening of sacroiliac 
joint space 


e X-ray of sacroiliac joints 


Imagin 
te e MRI of sacroiliac joints 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 


Chronic Back Pain 
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Treatment of ankylosing spondylitis 


e Exercise (postural exercises, ROM/stretching 
exercises) 
Physical therapy 


Nonpharmacologic 
measures 


e NSAIDs (eg, ibuprofen, naproxen) 


Initial treatment 
streets ey COX-2 inhibitors (eg, celecoxib) 


Treatment failure/ 
disease 
progression 


e TNF-a inhibitors (eg, etanercept, infliximab) 
e Anti-IL-17 antibodies (eg, secukinumab) 


COX-2 = cyclooxygenase-2; NSAIDs = nonsteroidal anti-inflammatory drugs; 
ROM = range of motion; TNF-a = tumor necrosis factor-alpha. 


e What is the likely diagnosis in a young male with dyspnea on exertion accompanied by chronic lower 
back pain that is worse at night and improves with exercise? 


Ankylosing spondylitis 


e Patients with longstanding AS can develop osteopenia/osteoporosis due to increased osteoclast 
activity in the setting of chronic inflammation (mediated by TNF-a and interleukin-6). 


In addition, spinal rigidity in these patients can increase the risk of vertebral fracture, which often 
results from minimal trauma. 


Reactive arthritis 


Genitourinary infection: Chlamydia trachomatis 
Preceding infection Enteritis: Salmonella, Shigella, Yersinia, Campylobacter, Clostridioides (formerly 
Clostridium) difficile 


Asymmetric oligoarthritis 
Musculoskeletal Enthesitis 
Dactylitis 


Ocular: conjunctivitis, anterior uveitis 

Genital: urethritis, cervicitis, prostatitis 

Dermal: keratoderma blennorrhagicum, circinate balanitis 
Oral ulcers 


Extraarticular symptoms 


Ankylosing spondylitis 


Healthy spine Affected spine 
) 
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Psoriatic arthritis SAN 
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Increased 
risk 


Decreased 
risk 


Medications (eg, diuretics, low-dose aspirin) 
Surgery, trauma, recent hospitalization 
Volume depletion 

Diet: High-protein (meat, seafood), high-fat, 
fructose or sweetened beverages 

Heavy alcohol consumption 


Underlying medical conditions (eg, hypertension, 
obesity, chronic kidney disease, organ transplant) 


e Dairy product intake 
e Vitamin C (21500 mg/day) 


Coffee intake (26 cups/day) 


Medications associated with gout 


Reduced uric acid excretion 


Diuretics (eg, hydrochlorothiazide, furosemide) 
Salicylates (eg, low-dose aspirin) 

ACE inhibitors (eg, lisinopril) 

Cyclosporine 


Increased uric acid production |e Cytotoxic chemotherapy agents (tumor lysis syndrome) 


Rapid decline in uric acid levels 


e Xanthine oxidase inhibitors (eg, allopurinol) 
e Uricosuric drugs (eg, probenecid) 


Losartan and CCB lower uric acid levels and likely reduce the risk 


Musculoskeletal 


of an attack. 


Prevention of future gout attacks 


Weight loss to achieve BMI <25 kg/m? 

Low-fat diet 

Decreased seafood & red meat intake 

Protein intake preferably from vegetable & low-fat dairy products 
Avoidance of organ-rich foods (eg, liver & sweetbreads) 
Avoidance of beer & distilled spirits 

Avoidance of diuretics when possible 


Tophaceous gout 


‘Nodular masses resulting from excessive monosodium urate crystal deposition. Ouwork 
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9 In patients with gout, synovial crystals may be seen between flares, so the presence of these 
crystals alone does not rule out septic arthritis. 


Septic arthritis can cause acute monoarticular arthritis, but it is typically associated with fever, 
systemic manifestations (eg, chills), and progressively worsening symptoms over a few days, 


rather than the abrupt onset seen in gout. 


Tophaceous gout 


Gout 


Juxtaarticular,* 
punched-out erosion 


Sesamoid bones 
(normal) 


*Erosions are commonly near (but not at) the articular surface. ©uworld 


Characteristically show punched-out erosions with a rim of cortical 
bone 


SLE 


Musculoskeletal , l 489 
https://t.me/usmleinnercircle 


Systemic lupus erythematosus 


Seizures 
Psychosis 
Cognitive dysfunction 


Autoimmune, Complex Formation 


Women > Men 
Blacks > Whites 


Malar Rash 


Pericarditis/ 
pericardial effusion 


Pleuritis/ 
pleural effusion 


Blood 


Discoid Rash Renal Failure 

Serositis ANA 

Oral Ulcers Immunologic Arthritis Neonnicnepmeie 
Arthritis Neurology syndrome 
Photosensitivity 

1% ANA 


Then: ds-DNA 

- Anti-smith 

- Anti-Histone (drug induce) 
Lupus Nephritis 

- U/A— Bx Kidney 
Flare 

- Compliment Levels | in flare 

- Compliment levels f in infection 


Livedo 
reticularis 
Deep venous 
thrombosis 


Reduce flares: Hydroxychloroquine 
Control symptoms: NSAIDs 
Flare: Prednisone 

Severe: Cyclophosphamide 
Nephritis: Cyclophosphamide 


©UWorld 


Pancytopenia: Immune mediated destruction 


Joint involvement in SLE tends to be symmetric, migratory, non-erosive, and associated 
with brief morning stiffness (versus RA) 


e Lupus nephritis and subsequent renal failure is a major contributor to mortality in SLE. What test is 
imperative in investigating the severity of lupus nephropathy? 

Biopsy 
Performing screening UA's are imperative. If things are off, perform biopsy. 


Only a biopsy will be able to tell us the severity of lupus nephropathy (i.e. nephritis, or 
glomerulosclerosis, or glomerular scarring). 


It also guides treatment (e.g. scarring is not treatable). 


Features of drug-induced lupus erythematosus 


Acute onset of: 


Constitutional symptoms (eg, fever, malaise) 
e Arthralgias 

e Serositis (eg, pleuritis, pericarditis) 

e Rash (less common compared with SLE) 


Clinical features* 


e High drug dose, prolonged use (>3 months) 
e Slow acetylator status 


Risk factors 


e Antihistone antibodies (>90%) 


Laboratory findings SOON 
e Antinuclear antibodies (>95%) 


R e Most common: procainamide, hydralazine, penicillamine 
Implicated drugs ; ’ ne ERA PETAR 
e Others: minocycline, TNF-a inhibitors (eg, etanercept, infliximab), isoniazid 


*No minimum number of SLE criteria is needed for diagnosis. 


SLE = systemic lupus erythematosus; TNF-a = tumor necrosis factor-alpha. 
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SLE nephritis in pregnancy 


Edema 
Malar rash 
Arthritis 
Hematuria 


Clinical Presentation 


Nephritic range proteinuria 
Urinalysis with RBC & WBC casts 
{ Complement levels 

+ ANA titers 


Laboratory findings 


Diagnosis Renal biopsy 


Preterm birth 
Cesarean delivery 
Preeclampsia 

Fetal growth restriction 
Fetal demise 


Obstetric complications 


e Systemic lupus erythematosus flare during pregnancy is distinguished from preeclampsia by the 
presence of RBC casts on urinalysis and classic symptoms of SLE (e.g. joint pain, malar rash). 


other findings consistent with SLE flare include decreased complement levels and increased ANA 
titers 


APLA 


Diagnostic criteria for antiphospholipid antibody syndrome 
(1 clinical & 1 laboratory criterion must be met) 


Vascular thrombosis 

+ Arterial/venous thrombosis 

Pregnancy morbidity 

* 23 consecutive unexplained fetal losses before 10th week 
21 unexplained fetal loss after 10th week 
21 premature birth of normal neonate before 34th week due to preeclampsia, eclampsia, 
placental insufficiency 


Clinical 


Lupus anticoagulant 
Anticardiolipin antibody (IgG/IgM — medium or high titer) 
Anti-beta-2 glycoprotein 1 antibody (IgG/IgM — high titer) 


Laboratory 


Mx: Anticoagulation ( Heparin, Warfarin ) 


e What is the recommended treatment for a pregnant woman with antiphospholipid syndrome? 
Aspirin and Heparin 


warfarin is contraindicated during pregnancy 


9 Heparin prophylaxis is also given in pregnant patients with Factor 5 Leiden mutation (AD) 


Mixed Connective Tissue Disorder 
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Mixed connective tissue disease 


e Autoimmune disorder with variable features of: 
o Systemic lupus erythematosus 
Definition o Systemic sclerosis 
o Polymyositis 
o Rheumatoid arthritis 


e Raynaud phenomenon* 

e Hand/finger swelling* 

e Arthritis/synovitis* 
Clinical features | e Inflammatory myopathy 

e Pulmonary hypertension 

e Malar or discoid rash 

e Mild CNS &/or kidney disease 


x 


e Anti-U1 ribonucleoprotein 
e Antinuclear antibody 
Laboratory findings | e Rheumatoid factor, anti-cyclic citrullinated peptide 
e Elevated creatine kinase 
e Anemia/cytopenia 


*Diagnostic criteria. 


Sjogren Syndrome 


Sjogren syndrome 


Keratoconjunctivitis sicca 
Dry mouth, salivary hypertrophy 
Xerosis 


Exocrine 
features 


Raynaud phenomenon 
Cutaneous vasculitis 
Arthralgia/arthritis 
Interstitial lung disease 
Non-Hodgkin lymphoma 


Extraglandular 
features 


Objective signs of decreased lacrimation (eg, Schirmer test) 
Diagnostic Positive anti-Ro (SSA) &/or anti-La (SSB) 
findings Salivary gland biopsy with focal lymphocytic sialoadenitis 
e Classification: primary if no associated CTD, secondary if comorbid CTD (eg, SLE, RA, scleroderma) 


CTD = connective tissue disease; RA = rheumatoid arthritis; SLE = systemic lupus erythematosus; SSA/SSB = Sjögren syndrome (antibody) A/B. 


e What is the likely diagnosis in an elderly patient that presents with dry eyes and dry mouth? ANA 
is negative. 


Age-related sicca syndrome 
due to age-related exocrine gland atrophy; 
Sjogren syndrome typically presents in middle-aged patients with a positive ANA 


Exocrine output from lacrimal and salivary glands declines with age 


Sjogren's Syndrome diagnosis key points: 


e often a part of another autoimmune disease (esp SLE), but can be solo; diagnosis clinical but needs 
confirmation 


e Best initial blood test is SS-A-Ro and SS-B-La testing 
e Best initial overall test is the Schirmer tear production test with a fliter paper on the eye 


e Most accurate test is a lip or parotid biopsy looking for the lymphocytic infiltration 
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e Rose bengal staining reveals an abnormal corneal epithelium if performed 
Just a reminder that SS also cause: 
Dental caries secondary to lack of saliva 


Dyspareunia secondary to lack of vaginal secretions 


Scleroderma 


Systemic sclerosis can cause interstitial and perivascular fibrosis in the kidneys. 
The resultant arteriolar vasculitis and glomerulitis can cause scleroderma renal 
crisis, which manifests with: 


e Sudden-onset hypertension 

e Papilledema 

e Azotemia 

e Microangiopathic hemolytic anemia 


e Hematuria, proteinuria 


Treatment: ACE inhibitors 


reduce RAAS activity and improve renal function and blood pressure 


e Sclerosis of what organ is the most common cause of death in scleroderma? 
Lungs 
causes interstitial fibrosis and pulmonary hypertension; 


Second most common cause is kidney involvement (sclerodermal renal crisis) 
Temporomandibular Joint 


Temporomandibular joint disorder 


Joint trauma (eg, injury, bruxism) 
Psychiatric illness (eg, anxiety, history of abuse) 


Risk factors 


Facial pain (worsens with jaw motion) 
Clinical Ear pain, tinnitus 
manifestations Headache (unilateral, worse on awakening) 
Jaw dysfunction 


Clinical, imaging not typically needed 
Tenderness of mastication muscles 
Tooth wear (evidence of bruxism) 
Crepitus or clicking with TMJ motion 


Diagnosis 


Education (eg, avoidance of triggers, soft diet) 
Management Dental splints (if bruxism suspected) 
NSAIDs (eg, naproxen) 


NSAIDs = nonsteroidal anti-inflammatory drugs; TMJ = temporomandibular joint. 


Upper Limb 
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e What is the typical prognosis for newborns with Erb-Duchenne or Klumpke palsy secondary to 


shoulder dystocia? 


Spontaneous resolution within 3 months (80%) 


rarely surgical intervention is considered for infants with no improvement by age 3 - 6 months 


Klumpke and Erb-Duchenne palsy 


Metacarpophalangeal 
joints hyperextended 
Wrist 


extended 


+ 


Interphalangeal Forearm 


joints flexed supinated 4 


Q 


Normal arm 


Klumpke palsy 
“Claw hand” 


Carpal Tunnel 


Upper arm adducted 
&internally rotated 


Elbow à \ 
extended 


Forearm 
pronated 


Wrist & > 
fingers X Normal arm 
flexed = 
Erb-Duchenne palsy 
“Waiter’s tip” 


e Obesity 
e Pregnancy 
e Diabetes mellitus 


e Hypothyroidism 
e Rheumatoid arthritis 


Risk factors 


Carpal tunnel syndrome 


e End-stage renal disease/hemodialysis 


Musculoskeletal 


Clinical presentation 


Pain & paresthesia in median nerve distribution (first 372 digits) 


e Positive Phalen, Tinel, or Durkan (carpal compression) test 


Severe disease: weakness of thumb abduction & opposition, atrophy of thenar eminence 


Confirmatory test Nerve conduction studies 
Wrist splinting 
Treatment Glucocorticoid injection 


Surgery for severe or refractory symptoms 


Pathophysiology of carpal tunnel syndrome 


| Cause | Pathophysiologic features 
Idiopathic/overuse |e Swelling & fibrosis of tendons & soft tissue 
Hypothyroidism e Soft tissue enlargement (mucopolysaccharides) 


e Soft tissue enlargement 
Diabetes mellitus $ k $ F 
e Microvascular insufficiency & neovascularization 


Rheumatoid arthritis | e Extrinsic compression from joint deformity 


e Edema/fluid accumulation 


End-stage 
renal disease 


e Amyloid & calcium phosphate deposition 
e Access related (bleeding, venous hypertension during HD, vascular steal) 


Agronmeeai e Tendon enlargement 
n e Synovial edema 


HD = hemodialysis. 
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Provocative tests for carpal tunnel syndrome 


Flexion of wrist compresses 
nerve inside carpal tunnel 


Light tapping elicits d 
tingling sensation 


DUWorid Phalen test Tinel sign 


Limited sensitivity and specificity 


Shoulder 


Common causes of shoulder pain 


Pain with abduction, external rotation 
Rotator cuff impingement or tendinopathy | e Subacromial tenderness 
Normal range of motion with positive impingement tests (eg, Neer, Hawkins) 


Similar to rotator cuff tendinopathy 
Weakness with abduction & external rotation 
e Age >40 


Rotator cuff tear 


e Decreased passive & active range of motion 


Adhesiv: litis (frozen should 
Sa XEISaRIN ( Hshonlde e Stiffness + pain 


e Anterior shoulder pain 
Biceps tendinopathy or rupture e Pain with lifting, carrying, or overhead reaching 
Weakness (less common) 


Uncommon & usually caused by trauma 
Glenohumeral osteoarthritis e Gradual onset of anterior or deep shoulder pain 
Decreased active & passive abduction & external rotation 


ae F e Pain over AC joint 
AC joint sprain h ; : 
e Passive shoulder adduction provokes pain 


e Shoulder trauma can also cause acute subacromial (subdeltoid) bursitis, but the pain is usually 
aggravated by abduction or flexion with the arm internally rotated. 


e Neer test: With the patient's shoulder internally rotated and forearm pronated, the examiner stabilizes 
the scapula and flexes the humerus. 


Reproduction of the pain is considered a positive test. 


e Adduction of the arm across the body (ie, cross-body adduction test), which compresses the AC 
joint, provokes pain in the AC joint in the superior shoulder in AC joint Sprain. 


ə Rotator Cuff Tear causes weakness with pain (vs Tendinopathy which causes only pain) 
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Popoye sign in Bicep tendon rupture 


Adhesive Capsulitis 


¢ What is the likely diagnosis in a patient with two months of progressive left shoulder stiffness? The 
patient has markedly decreased passive and active abduction, flexion, and rotation of the left shoulder. 


Adhesive capsulitis (frozen shoulder) 
e Characterized by stiffness out of proportion to pain and reduction in both active and passive ROM 
e Due to inflammation and fibrosis of the joint capsule 


DDxX: Rotator cuff tendonitis is pain with abduction and external rotation + subacromial tenderness 


Adhesive capsulitis 


e Glenohumeral capsule contracture 
Pathogenesis |e Idiopathic or secondary to shoulder injury (eg, rotator cuff tear, surgery) 
e Risk factors: diabetes mellitus, hypothyroidism 


Clinical e Gradual onset, poorly localized shoulder pain & stiffness 
presentation |e Decreased passive & active range of motion 


Diagnosis e Cinicalidiag 
g e X-ray, MRI, ultrasound to rule out other causes (eg, rotator cuff tendinitis, osteoarthritis) 


e Range-of-motion exercises 

e Nonsteroidal anti-inflammatory drugs 

e Corticosteroid injection 

e Arthroscopic distension of joint capsule or surgical release 


Natural e Muscle atrophy of shoulder in advanced disease 
history e Pain & stiffness may last years 


Treatment 


Rotator Cuff Tear 
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Acute rotator cuff injury 


e Age >40 


Risk fact 
be iat e Acute glenohumeral dislocation 


e Lateral shoulder pain 
Clinical presentation e Decreased active range of motion (eg, abduction) 
e Positive drop arm test* 


e MRI 
Diagnosis 
e Ultrasound 
Physical thera 
Management z y X py i 
e Consider surgical repair 


*The arm is held in 90-degree abduction & released; inability to hold the arm steady suggests a tear. 


Drop arm test (supraspinatus muscle) 


Patient is asked to lower the Fluid (bright) at site 
arm slowly from abduction. of tendon defect 


\ 
y \ | 


Torn edge of 
supraspinatus tendon 
(full thickness tear) 


Positive test result: immediate drop 
of the arm accompanied by pain 


DID: Axillary Nerve injury can mimic RCI with pain and weakness of abduction; however, the associated 


sensory loss over the lateral shoulder area differentiates it from RCI. 


Dislocation 


Shoulder dislocation 


Normal anatomy Dislocation 


Acromion 
prominent 


Clavicle 


Shoulder 
flattened 


oe 


Scapula 


Humeral head 
prominent 


‘Arm 
slightly 
abducted 


OUWorid 
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Normal shoulder Anterior glenohumeral dislocation Posterior shoulder dislocation 


Acromion 


"Lightbulb" appearance of 
humeral head (internally rotated) 


> 


S Coracoid process. 
£ f 


Glenoid 


5) Humeral head 


Loss of normal overlap between 
humeral head & glenoid 


Acute glenohumeral dislocation 


e Blow to abducted/raised arm 


Mechanism 
D e Fall on outstretched hand 
of injury i i 
e Violent muscle contraction (eg, seizure) 
Clinical e Anterior dislocation: arm held in abduction/external rotation, anterior prominence of humeral head 
ini 
con e Posterior dislocation: arm held in adduction/internal rotation, loss of anterior contour, prominence of coracoid & 
atures 
acromion 
e Closed reduction (uncomplicated), surgical repair 
Management 


e Immobilization & progressive rehabilitation 


Fracture (glenoid, proximal humerus, clavicle) 
Complications | e Rotator cuff injury 
Recurrent dislocation 


e What is the first choice treatment for anterior shoulder dislocation? 
Closed reduction 


Check for neurovascular (axillary) injuries BEFORE closed reduction is attempted 


9 Anterior Shoulder Dislocation is MOST common 


Suprascapular Nerve Entrapment 


Suprascapular nerve entrapment 


Suprascapular Superior transverse 


nerve ` scapular ligament 
Compression 


of nerve at 
suprascapular notch 


Supraspinatus m. DN, 


Infraspinatus m. 
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e Clinical features suggestive of SNE at the suprascapular notch include: 


e shoulder pain 


e weakness of shoulder abduction (Supraspinatus muscle) 


e weakness of external rotation (infraspinatus muscle) 


Initial management includes NSAIDs and activity modification 


De Quervain Tendinopathy 


De Quervain tendinopathy 


Pathogenesis 


Symptoms 


Diagnosis 


Elbow 


Musculoskeletal 


Thickened tendon sheaths 


e Myxoid degeneration of tendons/tendon sheaths 
e Involves abductor pollicis longus & extensor pollicis brevis 


e Lateral hand/wrist pain 
e Provoked by lifting objects, thumb or wrist movement 


e Based on clinical features (eg, positive provocative testing) 
e Tenderness at radial styloid 
e Pain with thumb flexion + ulnar wrist deviation 


e Thumb spica splint 
e Nonsteroidal anti-inflammatory drugs 
e Persistent/severe cases: corticosteroid injection 


De Quervain tendinopathy 


Extensor retinaculum 


Abductor pollicis longus 


Extensor pollicis brevis 


Immobilizes 
the thumb 


Thumb spica splint 


Allows movement 
of other fingers 


Radial head subluxation (nursemaid’s elbow) 
Mechanism 


e Arm held extended & pronated 


Physical findings u z 
e No swelling, deformity, or focal tenderness 


e Hyperpronation of forearm 
Treatment OR 
e Supination of forearm & flexion of elbow 


+ Axial traction on forearm with elbow extended (child pulled, lifted, or swung by arm) 


Exclusively under 5 
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Dupuytren Contractures 


Dupuytren contracture Dupuytren contracture 


Male sex, age >50, family history 
Risk factors Diabetes mellitus 
Tobacco & alcohol use 


Thickening of palmar fascia at the 3rd, 4th & 5th digits 
Clinical presentation Discrete nodules along flexor tendons near distal palmar crease 
Gradual decrease in extension of digits 


Modification of hand tools (eg, cushion tape, padded gloves) 


Treatment 


e Surgery for contractures or advanced disease 


Lower Limb 


Location of pain for common hip disorders 


Joint pathology 
(eg, osteoarthritis) 


Greater trochanteric 
pain syndrome 
(bursitis, tendonitis) 


Meralgia paresthetica 
(lateral femoral cutaneous 
nerve compression) 


Ouwora 


e What should be suspected in a older patient with groin pain that is relieved with rest and worsens with 
activity? Examination shows pain on internal rotation of the leg. 


Osteoarthritis of the hip (coxarthrosis) 
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Meralgia paresthetica 


Lateral femoral cutaneous nerve entrapment or injury due to: 
Etiology e Compression (eg, tight clothing, obesity, pregnancy) 
e latrogenic injury (eg, total hip arthroplasty) 


Clinical e Paresthesia & | sensation at lateral thigh 
features e Normal motor & reflex examination 


e Avoidance of tight garments, weight loss 

e Nonopioid analgesics (eg, NSAIDs) 

e Anticonvulsants (eg, gabapentin), nerve block, or surgical 
release for refractory cases 


Management 


NSAIDs = nonsteroidal anti-inflammatory drugs. 


Trochanteric Bursitis 


Greater trochanteric pain syndrome (trochanteric bursitis) 


Age 250 
Women > men 
Risk factors Z 
Obesity 
Low back & lower extremity disorders (eg, scoliosis, osteoarthritis, plantar fasciitis) 


Sam Chronic lateral hip pain 
YDE Pain worse with hip flexion or lying on affected side 

Focal tenderness over trochanter 

Diagnosis X-ray to rule out hip joint pathology 
Ultrasound: degeneration of tendons, tendinosis 
Exercise, physical therapy, activity modification 

Treatment Nonsteroidal anti-inflammatory drugs 
Corticosteroid injection 


Knee 


Special tests for knee examination 


Valgus stress test 
i e Stabilize lateral thigh with 1 hand. Place the other along 
MGL injury medial leg & apply outward pressure. 
Laxity indicates MCL injury 
Anterior drawer test 
e Patient supine with knee flexed 
e Grip proximal tibia with both hands & pull anteriorly 
ACL injury Lachman test 
e Place knee at 30 degrees flexion 
e Stabilize distal femur with 1 hand & pull proximal tibia 
anteriorly with the other 
Laxity of tibia indicates ACL injury 
Thessaly test 
e Patient stands on 1 leg with knee flexed 20 degrees 
e Patient then internally & externally rotates on flexed knee 
Meniscal tear | McMurray test 
e Passive knee flexion & extension while holding the knee 
in internal or external rotation 
Pain, clicking, or catching indicates meniscal tear 
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Differential diagnosis of anterior knee pain in the young patient 


Diagnosis Patellofemoral Patellar Osgood-Schlatter 
„ syndrome tendonitis disease 


Young female Primarily e Preadolescent/ 
Typical athletes athletes adolescent athletes 
patient (“jumpers 
knee”) 


e Recent growth spurt 


Subacute to Episodic pain e t Pain with sports, 

chronic pain & tenderness relieved by rest 

t with squatting, | at inferior e Tenderness & 
Clinical running, patella swelling at tibial 
features prolonged sitting, tubercle 

using stairs 

Patellofemoral 

compression test 


Sa 


Patellofemoral associated with a sensation of instability or "buckling" at 
the knee. 


Common overuse injuries of the knee 


Poorly localized anterior pain 
Pain with squatting 
Common in runners, more common in women 


Patellofemoral 
syndrome 


Poorly localized lateral pain 
Tenderness at lateral femoral epicondyle with flexion & extension 
Common in runners, cyclists 


lliotibial band 
syndrome 


Highly localized medial pain 
Point tenderness at pes anserine bursa 
Common with osteoarthritis, diabetes mellitus 


Pes anserine 
bursitis 


Localized pain in inferior patella 
Tenderness at tendon insertion at inferior patellar margin 
Common in jumping sports (eg, basketball, volleyball) 


Patellar 
tendinopathy 


Anterior knee bogginess & tenderness 
Propensity to secondary infection with Staphylococcus aureus 
Common in patients who work on their knees ("housemaid’s knee") 


Prepatellar 
bursitis 


¢ Injury to the popliteal artery is the most feared complication of any knee dislocation because the 
resulting lower leg ischemia can cause irreversible injury, requiring above-the-knee amputation. 


Management begins with immediate reduction of the dislocated knee. Given the risk of vascular 
injury, this should be followed by a meticulous vascular examination that includes: 


e Palpation of the popliteal and distal pulses 
e Measurement of the ankle-brachial index (ABI) 


e Duplex ultrasonography (if available) 


Patellar tendon rupture 
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Patellar tendon rupture 


Normal Patellar tendon rupture 
Superior 
displacement 
of patella 
Quadriceps 
tendon 


Swelling 


Patella 


Femur 


À Tibia Ruptured 


Patellar patellar 
tendon tendon 
©UWorld 
Normal knee Patellar tendon rupture 


High-riding 
patella 


Normal patella Patella baja 


Insall-Salvati ratio= 


e Risk factors include chronic kidney disease, hyperparathyroidism, fluoroquinolone antibiotics and 
anabolic steroid abuse. 


Patellar Dislocation 
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Patellar dislocation 


Joint laxity 
e Misaligned lower extremity 

e Tight iliotibial band 

e Patellar subluxation 

Competitive sports, dance, military training 


Risk factors 


Quick, twisting motion around a flexed knee 
e Feeling of knee giving way, severe pain, popping noise 
Examination: lateral dislocation of patella, decreased extension 


Clinical presentation 


Patellar dislocation 


Normal Dislocated patella 
Quadriceps 
Laterally displaced patella tendon 
i Lateral Medial Torn medial 
patellofemoral tellofemoral patellofemoral 
ligament ligament ligament 


Patellar 
ligament 


©uworid 


¢ The quadriceps muscles normally exert a lateral force on the patella, especially during quadriceps 
contraction; therefore, in cases of patellar dislocation, lateral displacement with associated tear of 
the medial patellofemoral ligament (which normally provides an opposing medial force) is most 
common. 


Superior and medial dislocations are rare. 


T/t: Spontaneous Reduction or Closed Reduction 


ACL Injury 


P i s A Tests for anterior cruciate ligament tear 
Features of anterior cruciate ligament injury 


Injury e Rapid deceleration or direction changes 
mechanisms | e Pivoting on lower extremity with foot planted 


e Pain: sudden onset, severe 

e Popping sensation at the time of injury 

e Significant swelling (effusion/nemarthrosis) 
e Joint instability 


Anterior drawer test 


Symptoms 


Examination | e Anterior laxity of the tibia relative to the femur (anterior 
gs Lachman test 
findings drawer test, Lachman test) 


e Plain x-rays usually normal, but fracture of tibial spine 
Imaging or anterolateral tibial plateau suggests ACL tear 
e MRI provides definitive diagnosis 


oma |i RICE (Rest, Ice, Compression Eevan) measures 
e + Surgery depending on age & activity level 


ACL = anterior cruciate ligament. 
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e What is the likely diagnosis in an athlete that felt a “popping sensation" while playing soccer, followed 
by rapid pain/swelling? Aspiration of the knee yields grossly bloody joint fluid. 


ACL injury 


a "popping sensation" with rapid-onset pain/swelling and hemarthrosis are characteristic of ACL 
injuries (versus slowly progressive or absent effusion in meniscal tears) 


Patellofemoral Pain Syndrome 


Patellofemoral pain syndrome (PFPS) 


Anterior view Lateral view 


Quadriceps 

muscle a 

5 Femur 
Patella ah, 

Area of pain - f 


Patella — A 
—" 
` ____ Patellar 
ligament 
Tibia i 


©UWorid 


Femur 


¢ Atrophy or weakness of the quadriceps or hip abductors is common, and rotational or 
varus/valgus malalignment may be noted. 


e Dx: Provocation of pain during tonic contraction of the quadriceps with the knee flexed (eg, 
squatting, lunging); Imaging (eg, x-ray, MRI) is usually normal and needed only to_exclude other 
disorders. 


e Patellofemoral compression test : Extension of the knee while compressing the patella 
e What is the initial pharmacologic therapy for treatment of patellofemoral pain syndrome? 
NSAIDs 


additional management includes activity modification and strengthening exercises 


Popliteal Cyst 


Popliteal (Baker) cyst 


| Etiology | e Extrusion of fluid from knee joint space into semimembranosus/gastrocnemius bursa 
Trauma (eg, meniscal tear 
Risk factors á ( g. ee ) ne k a 
e Underlying joint disease (eg, osteoarthritis, rheumatoid arthritis) 
ay S e Asymptomatic bulge behind knee that diminishes with flexion 
Clinical presentation z = i 4 
e Posterior knee pain, swelling, stiffness 


e Venous compression (leg/ankle swelling) 
Complications e Dissection into calf (erythema, edema, positive Homans sign) 
e Cyst rupture (acute calf pain, warmth, erythema, ecchymosis 
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e What is the likely diagnosis in a patient that develops acute posterior calf pain/swelling while walking? 
Physical examination shows tenderness/induration at the medial head of the gastrocnemius and 
a crescent-shaped patch of ecchymosis at the medial malleolus. 


Ruptured popliteal cyst 


may resemble a DVT; before rupture, popliteal cysts present as a painless bulge in the popliteal 
space 


Meniscal Tear 


z Thessaly test for meniscal injury 
Meniscal tears 


e Younger patients: rotational force on planted foot 

e Older patients: degeneration of meniscal cartilage 
Acute popping sensation 

Symptoms Catching, locking. 


Etiology 


Examination | * 


e Pain or catching in provocative tests (Thessaly, McMurray) 


. Surgery (knee arthroscopy): persistent symptoms &/or impaired activity 
. 


Conservative management: ` Patient rotates body side to side with knee in 20° flexion & foot planted 
o Mild symptoms without impaired activity 
o Older patients with degenerative tears 


Management 


McMurray test for meniscal injury 


Examiner maximally flexes & extends the knee while rotating the lower leg 


External rotation of tibia + valgus force Internal rotation of tibia + varus force 
stresses medial meniscus stresses lateral meniscus 


Ouworld 


Remember with L.I.M.E 


Ankle & Foot 
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Differential diagnosis of heel pain 


Plantar 
fasciitis 


e Maximal pain on first stepping out of bed 
e Pain & tenderness at medial plantar heel, worse with toe dorsiflexion 


Achilles e Posterior pain 
tendinopathy e Swelling & tenderness 2-6 cm proximal to tendon insertion 
e Pain that is worse with activity 
Calcaneal stress fracture ; s É 
e Pain reproduced by medial-lateral squeezing of the calcaneus 
Tarsal tunnel e Pain, paresthesia & numbness on the sole of the foot 
syndrome e Percussion tenderness over the posterior tibial nerve in the tarsal tunnel 


Overview of running injuries of the foot & ankle 


Clinical features 


e Insidious onset 
Stress e Focal pain in navicular or metatarsals 


fracture e Risk factors: abrupt increase in intensity of training, 


poor running mechanics, female with eating disorder 


Plantar e Plantar surface of the heel 
fasciitis e Worse when initiating running or first steps of the day 


Achilles e Burning pain or stiffness 2-6 cm above the 
tendinopathy posterior calcaneus 


e Numbness or pain between the 3rd & 4th toes 
Morton 


neuroma e Clicking sensation when palpating space between 
3rd & 4th toes while squeezing the metatarsal joints 


e Compression of the tibial nerve at the ankle 
Tarsal tunnel 


syndrome e Burning, numbness & aching of the distal plantar 
surface of the foot/toes 


e What is the likely diagnosis in a young female that presents with foot pain? The patient experiences pain 


and a clicking sensation when the 3rd/4th metatarsal heads are squeezed together. 


Morton neuroma 


mechanically-induced degenerative neuropathy; 


Treatment is conservative (e.g. metatarsal support, padded shoe inserts) 


Mulder sign: squeezing metatarsal joints will cause pain on the plantar surface of the foot along with 


crepitus between the third and fourth toes. 


Ottawa ankle rules 


X-ray of the ankle is required if: 
Pain at the malleolar zone and 


e Tender at posterior margin/tip 
of medial malleolus OR 


e Tender at posterior margin/tip 
of lateral malleolus OR 


e Unable to bear weight 4 steps 
(2 on each foot) 


X-ray of the foot is required if: 
Pain at the midfoot zone and 


e Tender at the navicular OR 


e Tender at the base of the 5th 
metatarsal OR 


e Unable to bear weight 4 steps 
(2 on each foot) 


©UWorid 


Musculoskeletal 


Medial view 


Posterior 
margin or 
tip of medial 
malleolus 


Lateral view 


Malleolar zone 
_ Midfoot zone 


Navicular 


Posterior 
margin or 
tip of lateral 
malleolus 


Base of 5th metatarsal 
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Use of a soft protective brace and early range of motion exercises through physical 
therapy is the next most appropriate step in management for this patient who most likely has 
an ankle sprain. 


Twisting injuries of the ankle are common and more frequently result from inversion injuries to 
the lateral ankle. The most important step in the evaluation of ankle injuries is to determine if 
the patient requires imaging to rule out a clinically significant fracture. 


Planter Fasciitis 


Plantar fasciitis 


Pes planus 
Risk factors Obesity 
Working or exercising on hard surfaces 


Pain at plantar aspect of heel & hindfoot 
Worse with weight bearing (especially after prolonged rest) 


Symptoms 


Tenderness at insertion of plantar fascia 
Diagnosis Pain with dorsiflexion of toes 
Presence of heel spurs on x-ray has low sensitivity & specificity 


Activity modification 
Treatment Stretching exercises 
Heel pads/orthotics 


Plantar fasciitis 


Degeneration of 
plantar aponeurosis 


Calcaneus 


Heel pain with standing or walking 
©uworid 


Pain at Anteromedial Heel 


Achilles Tendinopathy 
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Achilles tendinopathy 


Athletic activity, increase in activity 
Risk factors Systemic disorders: psoriasis, ankylosing spondylitis 
Medications: glucocorticoids, fluoroquinolones 


Clinical Swelling, warmth, pain at posterior heel 
features Tendon rupture: "popping" sensation & acute pain following rapid acceleration/direction change 


Examination Swelling, tenderness 2-6 cm proximal to tendon insertion 
findings Rupture: positive Thompson test* 


Clinical findings 
Diagnosis Ultrasound: swelling, neovascularization 


Acute: activity modi 
Management és 
Chronic: eccentric res 


*With the patient prone and feet off the end of the table, squeeze the calf muscles; the absence of plantar flexion indicates tendon rupture. 
NSAIDs = nonsteroidal anti-inflammatory drugs. 


Normal Achilles tendon 


Gastrocnemius Soleus Achilles 
muscle muscle tendon 


Plantar men N 


©UWorld 


Thompson Test: No Passive Planter Flexion on sqeezing Gastronemius 


9 e Complete tendon rupture results in an impaired ability to walk on the tips of the 
toes because this movement requires the power of the gastrocnemius and soleus muscles 


Calcaneal Apophysitis 


Calcaneal apophysitis (Sever disease) Calcaneal apophysitis 


Risk factors 


Musculoskeletal 


e Running/jumping sports 
Growth spurts 
Athletic cleat use or footwear without heel padding 


Heel pain (50% bilateral) 
Clinical features Pain with calcaneal palpation or compression 


Achilles tendon 


Growth plate 
(apophysis) 


Calcaneus 
(heel bone) 
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e Diagnostic findings include tenderness with squeezing the heel (calcaneal compression test) and on 
palpation at the base of the heel over the apophysis. 


Spine 


Differential diagnosis of neck pain 


Condition 


Older individuals 
Facet osteoarthritis Pain/stiffness worse with movement 
Relieved with rest 


Pain radiates to shoulder/arm 
Radiculopathy Dermatomal sensory/motor/reflex findings 
Positive Spurling test 


LE weakness, gait/bowel/bladder dysfunction 


Spondylitic myelopathy LASARERETEIBh 


Young men 

HLA-B27 

Relieved with exercise 
Prolonged morning stiffness 


Spondyloarthropathy 


Constant pain 
Spinal metastasis Worse at night 
Not responsive to position changes 


Focal tenderness 
Vertebral osteomyelitis Fevers & night sweats 
IVDU, immune compromise, or recent infection 


IVDU = intravenous drug use; LE = lower extremity. 


e What is the likely diagnosis in a child with Down syndrome that presents 
with behavioural change, urinary incontinence, and upper motor neuron symptoms? 


Atlantoaxial instability 


due to compression of the spinal cord; treatment consists of surgical fusion of the first (C1) and 
second (C2) cervical vertebrae 


Excessive mobility between vertebrae C1 and C2, which may cause a subluxation of the cervical spine 
and spinal cord compression. Symptoms include pain, ataxia, incontinence, quadriparesis, and 
quadriplegia. 


Spinal Spondylosis 
Cervical spondylosis is marked by cervical spine degeneration. It is generally associated with 2 clinical 


syndromes: 


e Cervical radiculopathy: Degeneration and osteophyte formation in the zygapophyseal (facet) and 
uncovertebral joints lead to intervertebral foramen narrowing and compressive nerve root 
symptoms. 


Most patients have progressive neck, shoulder, and/or arm pain plus weakness in a myotome 
and sensory loss in a dermatome. 
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e Compressive cervical myelopathy: Degeneration and thickening of the lateral vertebral bodies 
and posterior longitudinal ligament lead to spinal canal narrowing and subsequent spinal cord 
compression. 


This usually presents with neck pain, lower motor neuron signs in the upper extremities, upper 
motor neuron signs in the lower extremities, and bowel/bladder dysfunction. 
e What is the likely diagnosis in an elderly patient with right-sided neck pain and sensory deficits over 
the posterior forearm? Physical exam reveals limited neck rotation and lateral bending. 
Cervical spondylosis 


limited neck rotation and lateral bending is due to osteoarthritis with secondary muscle spasm; 
sensory deficit is due to osteophyte-induced radiculopathy 


Cervical Radiculopathy 


Features of cervical radiculopathy 
Nerve root 
s Reflex affected Sensory loss* Weakness 
(disc space) 
c5 . e Shoulder abduction (deltoid) 
e Biceps e Lateral upper arm 5 J 
(C4-5) e Elbow flexion (biceps) 
Elbow flexion (biceps) 
c6 e Biceps Thumb Forearm pronation/supination 
(C5-6) e Brachioradialis Index finger (brachioradialis) 
Wrist extension 
Elbow extension (triceps) 
c7 Tä Dorsal forearm Wrist flexi 
e Triceps rist flexion 
(C6-7) . Middle finger a 
Finger extension 
c8 i 3 7 Finger flexion & extension 
e Finger flexors** Ring & little fingers x z 
(C7-T1) Thumb flexion & abduction 
T1 : s ; A 
1-2) e Finger flexors** Medial forearm Finger abduction & adduction 
*In addition to neck/shoulder pain, radicular pain typically has a similar distribution to sensory loss. 
**Not typically evaluated clinically. 


Radiculopathy can occur due to 
1. Disk Herniation: Abrupt onset 


2. Spinal Spondylosis: subacute, progressive 


Dx: Clinical; Imaging NOT required in mild symptoms 


T/t: NSAID’s and avoidance of provocative 


e Shoulder abduction reduces tension on the impinged nerve root, and improvement of radicular 
symptoms when the hand is placed on the top of the head (ie, shoulder abduction relief test) can be 
both diagnostic and therapeutic for short-term pain relief. 


MRI is recommended only for patients with severe, progressive, or bilateral neurologic 
deficits, or in those with high concern for malignancy or epidural abscess 


Cervical Spondylotic Myelopathy 
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Cervical myelopathy 


Epidemiology 


Manifestations 


e MRI of cervical spine 
Diagnosis e CT myelogram 


e Age >55 
Degenerative cervical spine/discs — canal stenosis — cord 
compression 


Gait dysfunction - usually first 
Extremity weakness & numbness 
LMN signs (arms) - muscle atrophy, hyporeflexia 
UMN signs (legs) - Babinski, hyperreflexia 
e | Proprioception/vibration/pain sensation 


e Nonsurgical - immobilization 
Treatment e Surgical decompression 


LMN = lower motor neuron; UMN = upper motor neuron. 


e An electric shock-like sensation down the spine with forward flexion of the neck (Lhermitte sign) is 


also commonly seen. 


¢ MRI scan of the cervical spine is the first test of choice, but myelography is often require 


9 D/D: 


1. ALS: but it has assymetric involvement 
2. MS: but it doesn’t cause LMN signs 


Vertebral Compressio 


n Fracture 


Clinical features of vertebral compression fracture 


Etiologies 


Trauma (often trivial) 
Osteoporosis, osteomalacia 


Metabolic (eg, hyperparathyroidism) 


e 
. 
e Bone metastases 
e 
e Paget disease 


Clinical 
presentation 


Acute 

e Back pain & decreased spinal mobility 

e Pain increasing with standing, walking, lying on back 
e Referred pain to abdomen/flank 

e Spinal tenderness at affected level 
Chronic/gradual 

e Painless 

e Progressive kyphosis 

e Loss of height 


Complications 


Increased risk for future fractures 
Hyperkyphosis — protuberant abdomen, early satiety, weight loss, decreased 
respiratory capacity 


Stenosis 


Musculoskeletal 
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Symptoms 


Neurogenic & vascular claudication 


Neurogenic claudication (pseudoclaudication) 


e Posture-dependent pain 

Lumbar extension worsens pain (eg, walking 

downhill) 

e Lumbar flexion relieves pain (eg, walking while 
bent forward) 

e Lower extremity numbness & tingling 

e Lower extremity weakness 

e Low back pain 


Vascular claudication 


Exertionally dependent pain 

Pain relieved with rest but not with bending 
forward while walking 

Lower extremity cramping/tightness 

No significant lower extremity weakness 
Possible buttock, thigh, calf, or foot pain 


Examination 


Diagnosis 


e Common causes of lumbar stenosis include vertebral osteoarthritis, degenerative disc disease, 


e Normal pulses 
e Frequently normal examination 


e MRI of the spine 


and thickening of the ligamentum flavum. 


Spondylolisthesis 


Decreased pulses 

Cool extremities 
Decreased hair growth 
Pallor with leg elevation 


Ankle-brachial index 


Pathophysiology 


Risk factors 


Spondylolisthesis 


e Most common: L5 slips over S1 


e Adolescent growth spurt 


e Palpable step-off may be present 


e Low back pain that is worsened by extension 
Clinical features | e Radiculopathy as slippage progresses 


e Bilateral pars interarticularis defects (eg, fractures) — anterior slippage of vertebral body 


e Repetitive back extension & rotation (eg, gymnasts, divers) 


e What is the likely diagnosis in a child that presents with several months of back pain and 
recent urinary incontinence with a palpable "step-off" at the lumbosacral area on physical exam? 


Spondylolisthesis 


typically caused by forward slip of the L5 vertebrae over S1 in preadolescent children 


Musculoskeletal 


Diagnosis 


Management 


e Lumbar x-rays (typically visible on lateral views) 


e Activity modification (avoid inciting sports), pain control 
e Neurologic deficits or symptoms >90 days: obtain MRI of spine & surgical consultation 
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Spondylolysis Spondylolisthesis 


L5 vertebra 


Fracture of 


pars interarticularis Pinched L5 


spinal nerve 


Spondylolysis 
(Fracture of the 
pars interarticularis) 


Forward slippage 
of L5 vertebra 


©uworld 
Back Pain 
Differential diagnosis of back pain 
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Chronic back pain in adolescents | 


Diagnosis Clinical features | 


Nocturnal pain 

Systemic symptoms 

Neurologic findings if spinal cord is involved 
New-onset scoliosis 


Malignancy 


Back/leg pain worse with activity 

Neurologic findings (eg, weakness, hyporeflexia) 
New-onset scoliosis 

Lumbosacral cutaneous abnormality 


Tethered cord 
(spinal dysraphism) 


Nocturnal pain 


Chronic multifocal osteomyelitis a 
Systemic symptoms 


Occurrence following repetitive trauma (eg, gymnastics) 


Spondylosis & spondylolisthesis Wadd i 
Pain with extension 


Morning stiffness 
Pain worse at rest 
Sacroiliac joint tenderness 


Inflammatory arthritis 
(eg, ankylosing spondylitis) 


Management of low back pain 


e Maintain moderate activity 
e NSAIDs or acetaminophen 


e Consider: muscle relaxants, spinal manipulation, 
brief course of opioids 


Acute pain 


e Intermittent use of NSAIDs or acetaminophen 
e Exercise therapy (stretching/strengthening, aerobic) 
e Consider: tricyclic antidepressants, duloxetine 


Secondary | ° Exercise therapy 
prevention | e Education 


Management of acute nonspecific back pain 


Chronic 
pain 


e Maintain normal, moderate activity 
Nonpharmacologic measures | e Education (eg, activity, prognosis) 
e Consider: heat, massage, spinal manipulation, acupuncture 


e NSAIDs (eg, naproxen, ibuprofen) 


First-line medication m i 
e Consider acetaminophen 


Nonbenzodiazepine muscle relaxant (eg, cyclobenzaprine, tizanidine 
Second-line medication aye - E mie n ) : 
Opioids, tramadol (not preferred; consider short course for severe, refractory pain) 


NSAIDs = nonsteroidal anti-inflammatory drugs. 


e What is the recommended next step in management for a patient with chronic low back pain despite 
intermittent use of acetaminophen and NSAIDs? 


Exercise therapy 


if pain persists after exercise therapy and intermittent acetaminophen/ NSAIDs, patients may 
benefit from TCAs or duloxetine; 


back braces are not effective for prevention of treatment of lower back pain 
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Imaging in nontraumatic acute back pain 


Acute back pain (<4-6 weeks) 
without history of trauma 


Significant neurologic deficits 


+ Urinary retention/incontinence, saddle | 
anesthesia (CES) 

+ LE weakness involving multiple nerve 
roots (cord compression) 


No 


—Yes—» Emergency MRI 


Suspected infection 


* Spinal tendemess 
* IVDU/immunosuppression 


No 


l 


Suspected malignancy 


+ Fever —yes—> MRI or consider 


+ Systemic symptoms (eg, weight loss) 
+ Multiple cancer risk factors 


No 


+ Current/recent cancer history fa MRI + ESR/CRP 


No imaging 
Uncomplicated back pain |——————>_ needed, continue 


pain management 


CES = cauda equina syndrome; CRP = C-reactive protein; 
ESR = erythrocyte sedimentation rate: IVDU = intravenous drug use; LE = lower extremity, 
©uworld 


Lumber Radiculopathy 


Causes 


x-ray + ESR/CRP 


Radionuclide 
bone scan or 
CT scan 


Indications for imaging in low back pain 


Osteoporosis/compression fracture 
Suspected malignancy 


Ankylosing spondylitis (eg, insidious onset, nocturnal pain, better 
with movement) 


Sensory/motor deficits 
Cauda equina syndrome (eg, urine retention, saddle anesthesia) 


Suspected epidural abscess/infection (eg, fever, intravenous 
drug abuse, concurrent infection, hemodialysis) 


Indications for MRI but patient not able to have MRI 


Plain film x-rays have lower sensitivity for bone metastasis, but 


some guidelines suggest x-ray combined with inflammatory 


markers to increase sensitivity for patients with moderate clinical 


suspicion for malignancy. 


Acute lumbosacral radiculopathy 


Herniated intervertebral disc (most common) 
Degenerative spondylosis 
Malignancy 

Epidural abscess 


Signs & 
symptoms 


Pain in low back radiating down posterior leg to foot 
Positive straight-leg or crossed straight-leg raising test 


Dermatomal sensory loss & myotomal weakness 


Evaluation 


Diagnosis based primarily on clinical features 

MRI recommended for: 

o Significant/progressive or bilateral neurologic deficits 

o Evidence of bladder/bowel dysfunction, saddle anesthesia 
o Suspected malignancy or epidural abscess 


Musculoskeletal 


Management 


NSAIDs = nonsteroidal anti-inflammatory drugs. 


Activity modification (not bed rest) 

First 1-2 weeks: NSAIDs 

After 2 weeks: consider physical therapy, oral glucocorticoids 
After 4-6 weeks: obtain MRI & assess for surgical indication 
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Features of lumbosacral radiculopathy 


Nerve Root | Reflex affected Sensory loss* Weakness 


; í e Hip flexion (iliopsoas) 
e Anteromedial thigh $ 3 
L2-L4** e Patellar $ e Hip adduction 
e Medial shin , 3 
e Knee extension (quadriceps) 


. e Foot dorsiflexion & inversion (tibialis anterior) 
Lateral shin 3 
L5 e None e Foot eversion (peroneus) 
Dorsum of the foot i y rie 
e Toe extension (extensor hallucis & digitorum) 


A e Hip extension (gluteus maximus) 
r e Posterior calf j : 
S1 e Achilles e Knee flexion (hamstrings) 


e Sole & lateral foot a 3 
e Foot plantarflexion (gastrocnemius) 


e Urinary or fecal incontinence 
e Sexual dysfunction 


$2-S4** | e Anocutaneous | e Perineum 


*Radicular pain typically has a similar distribution to sensory loss. 


**Difficult to distinguish between individual nerve roots clinically. 


9 Achilles tendon reflex decreases with age, and its absence is common in older individuals. 
(Normal finding) 


¢ What is the next step in management for a patient that presents with suspected lumbosacral 
radiculopathy (sciatica) after lifting a heavy box? Straight leg-test is positive and neurological exam is 
unremarkable. 


Trial of NSAIDs/acetaminophen 


Imaging in herniation controversial as it doesn't change management. Therefore no MRI for just 
back pain + positive SLR alone. 
If severe/progressive neurological deficits, answer MRI. 


Most patients (80%) will experience spontaneous resolution 


¢ Should a patient with disk herniation be recommended bed rest? 
No; maintain ordinary activities 


Commonly tested point -- do not do imaging studies in patients without focal neurological abnormalities or 
with simple lumbosacral strain 


e What is the likely diagnosis in a patient that presents with back pain after carrying heavy packages? 
Physical exam reveals paravertebral tenderness. Straight leg-test is negative and neurological exam is 
unremarkable. 


Lumbosacral strain 


most common cause of acute back pain that does not radiate below the level of the knee 
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Lumbosacral strain 


e Strain of paraspinal muscles, tendons, intervertebral ligaments 
Causes e Sudden or unbalanced muscle contraction (eg, lifting, twisting) 
e Risk factors: obesity, spinal deformity or degeneration, muscle weakness 


e Pain in lumbar area; may radiate to buttocks, hips, thighs (above knee) 
Clinical features | e Paraspinal tenderness 
e No neurologic deficits; negative straight-leg raising test 


e Moderate activity 
Management | e Nonsteroidal anti-inflammatory drugs 
e Nonbenzodiazepine muscle relaxants 


Spine Trauma 


Management of cervical spine trauma 


e Spinal immobilization (eg, backboard, rigid cervical collar, lateral 
head supports) 

e Careful helmet removal (eg, motorcycle helmet) 

e Supplemental oxygenation 


Prehospital 


e Orotracheal intubation preferred unless significant facial trauma 
present 

e In-line cervical stabilization suggested unless it interferes with 
intubation 

e CT of entire cervical spine 


Emergency 
department 


e What is the first step in the management of cervical spinal trauma? 
Spine immobilization 
e Cervical spine imaging should be performed whenever there is a high-energy mechanism of injury (eg, 
high-speed motor vehicle collision, fall >23 m [10 ft], trauma causing concomitant closed-head injury). 
e According to NEXUS criteria, Cervical Spine imaging is necessary if any of the following is present: 
e Neurologic deficit 
e Spinal tenderness 
e Altered mental status 
e Intoxication 
e Distracting injury (e.g long bone fracture) 
ACT scan of the CS without contrast is the preferred screening test to evaluate for CS injury 


If none of the NEXUS criteria are present, then imaging is not required; a normal neurologic 
examination is sufficient to rule out CS injury and remove the collar. 


e The presence of a single vertebral fracture (esp Cervical) in a patient with blunt trauma is an indication 
to image the entire spine. 


CT scan is the screening modality of choice because of its sensitivity and accuracy. 


Bone Pathology 


Avascular Necrosis 
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Avascular necrosis 


Steroid use 

Alcohol abuse 

Systemic lupus erythematosus 
Antiphospholipid syndrome 
Hemoglobinopathies (eg, sickle cell) 
Infections (eg, osteomyelitis, HIV) 
Renal transplantation 
Decompression sickness 


Etiology 


Groin pain on weight bearing 
Pain on hip abduction & internal rotation 
No erythema, swelling, or point tenderness 


Clinical manifestations 


e Normal white blood cell count 


e Normal ESR & CRP 


Laboratory findings 


Radiologic imaging 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 


e Crescent sign seen in advanced stage 
e MRI is most sensitive modality 


Excessive alcohol use is a major risk factor, with the risk proportionate to the amount and 
duration of use. 


Osteonecrosis (avascular necrosis) 


Avascular necrosis 


CY S 


Crescent Sign on Advanced X-ray 
MRI: serpiginous low-intensity lines (T1 images) 
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Osteonecrosis of the femoral head 


| Flattening/collapse 
of femoral head 


Patchy sclerosis 


9 Initially X-ray and joint movement are NORMAL 


¢ The femoral head has 2 main sources of blood - the ascending arteries and the foveal artery, which 
lies within the ligamentum teres. 


The foveal artery is patent early in life, but may become obliterated in older patients. For this reason, 
aseptic necrosis of the femoral head is uncommon in children but the risk rises in older patients. 


Osteomalacia 


Clinical features of osteomalacia Rickets 


Malabsorption 

Intestinal bypass surgery 
Causes Celiac disease 

Chronic liver disease 

Chronic kidney disease 


May be asymptomatic 

Bone pain & muscle weakness 
Muscle cramps 

Difficulty walking, waddling gait 


Symptoms/signs 


Metaphyseal fraying 
& cupping 


t Alkaline phosphatase, ? PTH 

| Serum calcium & phosphorus, | urinary calcium 

{ 25(OH)D levels 

Imaging 

o Cortical thinning & reduced bone density 

o Bilateral symmetric pseudofractures (Looser zones) 


Diagnosis 


25(OH)D = 25-hydroxycholecalciferol; PTH = parathyroid hormone. 
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Clinical manifestations of rickets 


Frontal 
bossing 


Costochondral 
junction enlargement 
("rachitic rosary") 


Pseudofracture (osteomalacia) 


Bowing of 
femur & tibia 


Paget’s Disease 


Musculoskeletal 


Linear lucency 
perpendicular to 
cortical margin 


(Looser zone) 


Clinical features 


Pathogenesis 


Laboratory testing 


Treatment 


Paget disease of bone 


+ Most patients are asymptomatic 
+ Bone pain & deformity 
o Skull: Headache, hearing loss 
o Spine: Spinal stenosis, radiculopathy 
o Long bones: Bowing, fracture, arthritis of adjacent joints 


+ Osteoclast dysfunction 
« Increased bone turnover 


+ Elevated alkaline phosphatase 
« Elevated bone turnover markers (eg, PINP, urine hydroxyproline) 
+ Calcium & phosphorus are usually normal 


« X-ray: Osteolytic or mixed lytic/sclerotic lesions 
« Bone scan: Focal increase in uptake 


+ Bisphosphonates 


PINP = procollagen type | N-terminal propeptide. 


Urine hydroxyproline reflects collagen breakdown 
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24-5: A, Radiograph of the humerus in Paget 
disease. Note the cortical thickening of the 
bone and the ragged appearing lytic areas 
throughout the bone matrix. B, Bone scan 
showing “hot spots” in Paget disease. (A from 
Katz D, Math K, Groskin S: Radiology Secrets, 
Philadelphia, Hanley & Belfus, 1998, p 311, Fig. 1; 
B from Bouloux P: Self-Assessment Picture Tests 
Medicine, Vol. 4, London, Mosby-Wolfe, 1997, 
p 82, Fig. 163.) 


Most common cause of an asymptomatic elevation of alkaline phosphatase in an elderly 
patient. 


Osteoporosis 
e What is the recommended screening protocol for osteoporosis? 
One-time dual-energy x-ray absorptiometry (DEXA scan) for all women > 65 


also recommended for younger women who have an equivalent risk of osteoporotic fracture 


Osteoporosis risk factors 


Nonmodifiable Modifiable 


+ Advanced age Smoking 

+ Post menopause Excessive alcohol intake 

+ Low body weight Sedentary lifestyle 

« White or Asian ethnicity Medications (eg, glucocorticoids, anticonvulsants) 
+ Malabsorption disorders Vitamin D deficiency, inadequate calcium intake 

+ Hypercortisolism, hyperthyroidism, hyperparathyroidism Estrogen deficiency (eg, premature menopause, 

« Inflammatory disorders (eg, rheumatoid arthritis) hysterectomy/oophorectomy) 


Chronic liver or renal disease 


e In patients with osteoporosis, the risk for fragility fracture is highest in those with a history of prior 
fragility fracture. 


@ e Osteoporosis is often asymptomatic but increases the risk for fractures, most commonly 
involving the hip, vertebrae, and distal radius. Osteopenia can limit the detection of occult 
fractures on x-rays, and when they are suspected, advanced imaging with MRI or CT scan 
should be pursued. 


DEXA is not done when you suspect fracture. 
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Medications associated with osteoporotic fractures 


Anticonvulsants that induce cytochrome P450 
(phenobarbital, phenytoin, carbamazepine) 


Medication Possible mechanism 


T Vitamin D catabolism 


Aromatase inhibitors 


4 Estrogen 
Medroxyprogesterone 
GnRH agonists 1 Testosterone & estrogen 
Proton pump inhibitors 4 Calcium absorption 


Glucocorticoids 


Unfractionated heparin 


4 Bone formation 


e Goiter 


e Central obesity/cushingoid habitus 
e Hyperglycemia 


Hypercortisolism Metabolic/nutritional 


e Hyperthyroidism 

e Hyperparathyroidism 
e Hypercortisolism 

e Hypogonadism 


Clues to secondary causes of bone loss Secondary causes of osteoporosis 
Diarrhea, weight loss 
Malabsorption i z 4 z 2 
e | 25-Hydroxyvitamin D, | urine calcium excretion 
Endocrine 
e Weight loss, heat intolerance, tremor 
Hyperthyroidism 


e Calcium &/or vitamin D deficiency 
e Eating disorder 


e Hypercalcemia, hypercalciuria 
e Kidney stones 


Hyperparathyroidism Gastrointestinal/hepatic 


Inflammatory disorder |e Joint pain, morning stiffness Renal 
(eg, rheumatoid arthritis) | e t ESR, CRP 


e Malabsorption (eg, celiac disease, Crohn disease) 
e Chronic liver disease 


e Chronic kidney disease 
e Renal tubular acidosis 


e Q: amenorrhea, weight loss/anorexia 


e Glucocorticoids 
e Phenytoin, carbamazepine 
e Proton pump inhibitors 


H jonadism 
spog e &: | libido, erectile dysfunction, loss of body hair Medications 
J e Anemia 
Multiple myeloma y T 
e Hypercalcemia, ¢ creatinine 
Other 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 


e Inflammatory disorder (eg, rheumatoid arthritis) 
e Multiple myeloma 

e Alcohol use disorder 

e Immobilization 


Osteomyelitis 


e What is the next step in management for a patient with suspected vertebral osteomyelitis that has 


a significantly elevated ESR with normal spinal X-ray? 
MRI 
followed by CT-guided bone biopsy if positive 
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Vertebral osteomyelitis 


e Staphylococcus aureus most common 


Evaluation of vertebral osteomyelitis 


Fever, back pain & focal spinal tenderness 


e Hematogenous seeding (eg, distant infection, IVDU, intravenous catheter) 


Pathogenesis z s 4 
e Contiguous spread from local infection 


e Penetrating injury, invasive procedure/iatrogenic 


e Subacute-chronic pain & midline spinal tenderness 


e +/- Fever 
e Possible radiculopathy, LE weakness 


Clinical features 


e Elevated CRP/ESR 


Diagnosis e MRI 


e Blood culture, CT-guided bone biopsy/culture 


+ Blood cultures 
+ ESR/CRP 
+ Plain spinal x-rays 


ESR/CRP but normal x-rays 


e Abscess/epidural extension/neurologic deficits 


Complications 
e Vertebral collapse 


e Intravenous antibiotics 
Management K 3 
e Drainage of any associated abscesses 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; IVDU = intravenous drug use; LE = lower extremity. 


CT-guided needle aspiration/biopsy 


Order labs 

ESR/CRP, WECs, 

blood cultures 
ao—_— °°; °° °° °°.©.©}©}©}))uSessesecces ! 
symptoms? ' 

<2 weeks > 2 weeks No other imaging 
available 
v 
Patient No findings 
Nuclear study 4 vith meta ____ MRI a typical ———————_ X-ray Ultrasound 
Scintigraphy implant CT if MRI contraindicated osteomyelitis 
Typical findings of osteomyelitis 
Bone biopsy 
J Ya feasible? N 
Start empiric 
antibiotics 
[i 
Switch to Empiric antibiotics 
only 
Specific antibiotics 
Upon culture results 


9 MRI is the most sensitive diagnostic study in the work-up, but biopsy is the 


best confirmatory test 


¢ What is the empiric treatment for osteomyelitis in adults? 


IV vancomycin + antipseudomonals (cephalosporins or fluoroquinolones) 


Musculoskeletal 


https://t.me/usmleinnercircle 


524 


Treat after bone biopsy is done! 
e What is the likely diagnosis in a patient with a recent UTI that presents with fever, back pain, focal 
tenderness over the L4-L5 vertebrae, and paravertebral muscle spasm? 
Vertebral osteomyelitis 


most likely due to hematogenous spread of the UTI; initial workup includes CBC, blood cultures, 
ESR/CRP., and plain spinal X-rays 


A high index of suspicion for progenitor vertebral osteomyelitis should be present when examining 
patients with history of IV drug use or recent distant site infection (UTI). 


9 Fever and leukocytosis are unreliable findings! May be normal in vertebral osteomyelitis 


e What is the likely causative organism in a patient that develops osteomyelitis after stepping on a rusty 
nail? The nail pierced the patient's shoes and pierced the heel. 


Pseudomonas aeruginosa 


Staph aureus and Pseudomonas are responsible for most deep infections following puncture 
wounds; 


the sole of a shoe (warm, moist) is a hospitable environment for Pseudomonas 


e Osteomyelitis in diabetic patients is typically preceded by a long-standing foot ulcer that 
spreads contiguously to bone, causing a poly-microbial infection. 


Patients almost always have polymicrobial infections with gram-positive, -negative, and anaerobic 
organisms 


Most likely due to contiguous spread from the overlying ulcer. 


Hematogenous spread of osteomyelitis usually affects the vertebrae, pelvis, and hips 


T/t: IV Antibiotics 


*Foot imaging (eg, x-ray, MRI) is generally recommended for all diabetic foot ulcers to rule out 
Osteomyelitis that are: 


e deep (eg, exposed bone, positive probe-to-bone testing). 
e long-standing (eg, present >7-14 days). 

e large (eg, =2 cm). 

e associated with elevated ESRICRP. 


e associated with adjacent soft tissue infection. 


«) If you suspect Osteomyelitis in Diabetic Ulcer, Do a BIOPSY to confirm 
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Osteomyelitis in children 


Patient population Most common organisms Empiric antibiotic therapy 


Healthy children e Staphylococcus aureus 


e Lowlikelihood of MRSA 

o Nafcillin/oxacillin OR cefazolin 
e High likelihood of MRSA 

o Clindamycin OR vancomycin 


Children with sickle cell disease PLUS 


e As above 
e Salmonella spp 


Staphylococcus aureus 
Š ap e Third-generation cephalosporin (ceftriaxone, cefotaxime) 


MRSA = methicillin-resistant Staphylococcus aureus. 


e In children, osteomyelitis most often occurs in the metaphyses of bones (highly vascular) and develops 


secondary to hematogenous spread. 


Progression of hematogenous osteomyelitis 


\ | 
eae J ene eee 
> A y 


Bacterial seeding results Inflammation within Infection forced through 
in focal bone marrow confined space vascular channels into 
cellulitis compromises blood flow, the cortex and spreads 
causing necrosis along periosteum 


L 


Reactive bone 


(involucrum) N A 


D i 


uad 
u 


i 


Draining 


sinus A~ 


Development of chronic sequela 


Retained, necrotic 
bone (sequestrum) 


©UWorld 


Mechanisms 


Chronic osteomyelitis 


e Hematogenous seeding 
e Extension from infection in adjacent structure 
e Direct inoculation (eg, compound fracture, bite wound) 


Pathogens 


Risk factors 


Clinical features 


e Staphylococcus aureus (most common) 
e Coagulase-negative staphylococci 
e Polymicrobial 


e Surgical hardware/instrumentation 
e Diabetes 
e Impaired circulation or sensation in the limb 


e Persistent pain, swelling, chronic wound 
e Sinus tract formation 
e Nonunion of fracture 


Diagnosis 


Management 


Fracture 


Musculoskeletal 


e Positive probe-to-bone test 
e Imaging: lytic lesion with loss of cortical & trabecular bone, surrounding sclerosis, periosteal thickening 
e Bone biopsy for culture 


e Surgical debridement 
e Antibiotics (prolonged course) 
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Salter-Harris fracture classification 


Normal Type! Type ll 
Across growth plate Growth plate and metaphysis 


Growth plate 
Type Ill Type IV Type V 
Growth plate Growth plate, metaphysis, Compression fracture 
and epiphysis and epiphysis of growth plate 


e Injury to the growth plate can cause growth arrest and lead to persistent limb-length discrepancy. 


FOOSH: fall on an outstretched hand 


Posterior 
glenohumeral 
dislocation 


Supracondylar 
humerus fracture 


Scaphoid 


DO fracture 


Ulnar styloid Distal radius 
fracture (Colles) fracture 


Femur 
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Femoral neck fracture Common types of hip fracture 


Cortical contour 
disruption 


` 


Fracture 
plane 


Femoral neck fracture Intertrochanteric hip fracture 


e Severe hip pain & inability to bear weight after a fall 


Clinical presentation i f 
e Risk factors: age >65, frailty, osteoporosis 


e Shortened, externally rotated leg 
Examination findings Painful range of motion 
Ecchymosis 


Disruption of cortical contour 

External rotation of distal fragment (prominence of lesser trochanter profile) 
Shortening of neck 

Lucency or hazy sclerosis at fracture plane 


e Open reduction/internal fixation or arthroplasty 


e When should older patients with hip fractures undergo definitive surgical correction? 


X-ray findings 


As soon as reasonably possible 


may delay up to 72 hours to evaluate surgical risk and ensure medical stability (i.e. cardiac and 
pulmonary work up if needed) 


Scaphoid 
e How should non-displaced scaphoid fractures be managed? 
Wrist immobilization with a cast 


patients should also be monitored with serial X-ray to rule out osteonecrosis of the proximal 
segment and non-union of the fracture 


¢ If Displaced: should undergo ORIF (if >1mm) 


e X-ray at the time of injury has low sensitivity for scaphoid fracture 
if initial x-rays are negative, CT scan or MRI of the wrist is recommended 


As an alternative, the wrist can be immobilized briefly in a thumb spica splint, followed by repeat 
imaging in 7-10 days. 


Clavicle 
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Neonatal displaced clavicular fracture 


e Fetal macrosomia (maternal diabetes mellitus, postterm pregnancy) 
Risk factors e Instrumental delivery (vacuum or forceps) 
Shoulder dystocia 


Crying/pain with passive motion of affected extremity 


Clinical features epitus over clavicle 
e Asymmetric Moro reflex 
e Reassurance 
© Gentle handling 
e Analgesics 


e Place affected arm in a lon 


Treatment 


Clavicle Fractures in neonates heal fast 7-10 days, no splint necessary 


e Are fractures of the middle-third of the clavicle typically treated operatively? 
No 
usually treated non-operatively with a brace (figure of 8 splint), rest, and ice; 


careful neurovascular examination is required to rule out 
underlying brachial plexus and/or subclavian artery injury 


Humerus 


Supracondylar fracture 


e Fall onto outstretched arm 


Clinical features j i ie : 
e Pain, swelling, limited range of motion 


Diagnostic findings | e X-ray with posterior fat pad (occult), fracture line, or displacement of humerus 


e Nondisplaced: long arm splint & sling 
e Displaced: surgical reduction & pinning 


Treatment 


Complications 


e Can damage Median Nerve or Brachial Artery 


Supracondylar humeral fracture 


Anterolateral displacement of Anteromedial displacement of 
proximal fragment proximal fragment 


Brachial artery 


Humerus 
(fractured) 


Median nerve 


Radial nerve 


(injured) Median nerve 


Medial (injured) 
Lateral epicondyle 
epicondyle 
©uWorld 
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e Open reduction and surgical exploration are indicated with 
1. open fractures, 
2. significant displacement (eg, arm shorteningt), 
3. neurovascular compromise (eg, asymmetric radial pulses), 


4. polytrauma, and pathologic fractures. 


Radius 


Colles fracture 
Colles fracture 


Dinner fork deformity 


Ouword 


Median nerve 


Stress Fracture 


Clinical features of stress fracture 


Repetitive activities (eg, running, military marching) 
Risk Abrupt increase in physical activity volume & intensity 
factors Low BMD from inadequate nutrition, malabsorption, estrogen deficiency in women (eg, 
functional hypothalamic amenorrhea) 


Insidious, gradual worsening onset of localized pain 
Point tenderness at fracture site 
Usually negative x-ray in the first 2-3 weeks 


Clinical 
presentation 


Analgesia & reduced weight bearing 
Management Referral to orthopedic surgeon for high-risk fracture (eg, anterior tibial cortex, 5th 
metatarsal) 


BMD = bone mineral density. 


e Which metatarsal is most commonly injured by stress fractures? 
2nd metatarsal 
second metatarsal is subjected to significant load during gait 


D/D: Medial Tibial Stress Syndrome (Shin Splints): causes diffuse pain in anterior tibia (vs point 
tenderness) 
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Buckle & Greenstick Fracture 


Buckle fracture 


Greenstick fracture (radius) 


Pelvic Fracture 


Open book pelvic fracture 


Widening of the 
pubic symphysis 


e Patients with severe pelvic fractures, such as open-book pelvic fracture (ie, pelvic ring disruption with 
anterior widening), are at risk for life-threatening hemorrhage. 


caused by the tearing of the thin-walled venous plexus (presacral, lumbar). 


Rapid, external stabilization with a pelvic binder should be performed as soon as possible in 
hemodynamically unstable patient (this decreases pelvic volume and promotes tamponade of 
venous bleeding) 


Musculoskeletal 
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Bursitis 


Prepatellar bursitis 


Septic bursitis 


e Local cellulitis, abrasions, or penetrating trauma 
Risk factors | e Bursal instrumentation/injection, prior bursal inflammation 
e Immunocompromised state 


e Painful, localized bursal swelling with erythema & warmth 
e + Fever, chills, myalgias 


Presentation 


e Consider diagnostic aspiration of bursal fluid 


Diagnosis r : a 
e Consider x-ray (for suspected fracture, foreign body, or osteomyelitis) 


e Systemic antibiotics 


e Drainage in select cases 


Treatment 


¢ During a joint or bursal aspiration or injection, introduction of skin flora may result in septic bursitis or 
septic arthritis, presenting as worsening pain several days following the procedure. 


Diagnostic aspiration of the joint or bursa is necessary to assess for infection. 


Olecranon Bursitis 


Olecranon bursitis 


Chronic overuse/microtrauma 

Acute trauma/hemorrhage 

Inflammatory (eg, gout, rheumatoid arthritis) 

Septic (eg, penetrating injury, spread from regional infection) 


Etiology 


Rounded swelling at posterior elbow, fluctuant on palpation 
Clinical Local pain (often absent if chronic) 
presentation Erythema, warmth, fever, or significant pain_suggests infectious or inflammatory 
cause 


X-ray if fracture is suspected 
Evaluation Bursal aspiration (eg, Gram stain, culture) 


in select cases 


Rest, ice, NSAIDs, padding to reduce friction 
Management Septic: antistaphylococcal antibiotics, drainage 
Inflammatory: treat underlying gout, rheumatoid arthritis 


NSAIDs = nonsteroidal anti-inflammatory drugs. 


¢ Aspiration only if infection is suspected 
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Chronic Bursitis 


e Gout can affect superficial bursae (eg, olecranon, prepatellar) in multiple ways: 
e Acute bursitis in a gout flare, presenting with erythema, warmth, and swelling 
e Chronic bursitis, presenting with a large, rounded, fluctuant effusion 


e Bursal tophus, manifesting as a slowly enlarging, hard mass 


Pes Anserine Bursitis 


e What is the likely diagnosis in a young patient that presents with sharp, non-radiating pain on the medial 
side of the tibia just below the knee after falling one week ago? A valgus stress test has no effect on 
the pain. 


Pes anserinus pain syndrome (anserine bursitis) 
no pain with valgus stress test indicates no MCL involvement 
Pes anserine bursitis presents as a swelling over the upper medial tibial region. It is typically caused 
by overuse, obesity and poor knee mechanics. 
Treatment: 
1. NSAID’s 
2. Quadriceps and Hamstring muscles exercise - to stablize knee 


When redness, warmth, and severe tenderness accompany bursal swelling, an aspiration should be done 
to rule out septic bursitis 


D/D: Osteoarthritis: progressive over years not months or weeks and involves crepitus/ mild 
effusion 


Vasculitis 


Large Vessel 
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GCA 


Giant cell arteritis: clinical manifestations 


Systemic ; A i 
Fever, fatigue, malaise, weight loss 

symptoms 
Headaches: located in temporal areas 
Jaw claudication: most specific symptom of GCA 

Localized PMR 

symptoms Arm claudication: associated bruits in subclavian or axillary areas 
Aortic wall thickening or aneurysms 
CNS: TlAs/stroke, vertigo, hearing loss 

Visual Amaurosis fugax: transient vision field defect progressing to monocular 
fisual 

blindness 

symptoms r 
AION: most common ocular manifestation 
Normochromic anemia 

Laboratory 
Elevated ESR & CRP 

results z 

Temporal artery biopsy 
PMR only: low-dose oral glucocorticoids (eg, prednisone 10-20 mg daily) 
GCA: intermediate- to high-dose oral glucocorticoids (eg, prednisone 40- 
60 mg dail 

Treatment g daily) 


GCA with vision loss: pulse high-dose IV glucocorticoids (eg, 
methylprednisolone 1,000 mg daily) for 3 days followed by intermediate- 
to high-dose oral glucocorticoids 


AION = anterior ischemic optic neuropathy; CRP = C-reactive protein; ESR = erythrocyte 


sedimentation rate; GCA = giant cell arteritis; IV = intravenous; PMR = polymyalgia rheumatica; 


TIA = transient ischemic attack. 


¢ AION: Fundoscopy shows a swollen pale disc with blurred margins. 


¢ What aortic complication is associated with giant cell (temporal) arteritis? 


Aortic aneurysm 


Patients should be followed with serial chest X-rays 


Takayasu 


Takayasu arteritis 


+ Female 

Risk factors e Asian 

Age 10-40 

Constitutional (eg, fever, weight loss) 

Arterio-occlusive (eg, claudication, ulcers) 
Symptoms pe 

in upper extremities 

Arthralgias/myalgias 


Blood pressure discrepancies 


Examination 


findings Pulse deficits 


Arterial bruits 


Elevated inflammatory markers (eg, ESR, CRP) 
Diagnosis Chest x-ray: Aortic dilation, widened mediastinum 
CT/MRI- Wall thickening, narrowing of lumen 


è Systemic glucocorticoids 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 


Medium Vessel 


Kawasaki 
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Kawasaki disease 


Medium-vessel vasculitis 


Pathophysiology & epidemiology Usually affects children age <5 
t Incidence in East Asian ethnicity 


Fever 25 days plus 24 of the following: 

o Conjunctivitis: bilateral, nonexudative 
Mucositis: injected/fissured lips or pharynx, strawberry tongue 
Cervical lymphadenopathy: 21 node >1.5 cm 
Rash: perineal erythema & desquamation; polymorphous, generalized 
Erythema & edema of the hands/feet, periungual desquamation 


Diagnostic criteria 


t Platelets & WBCs; | hemoglobin 
+ Acute-phase reactants (eg, C-reactive protein) 


Laboratory findings 
+ AST & ALT 
Sterile pyuria 
Treatment Intravenous immunoglobulin & aspirin 


Coronary artery aneurysms 


Complications 
R Ventricular dysfunction 


ALT = alanine transaminase; AST = aspartate transaminase; WBCs = white blood cells. 


Echocardiography should be performed at the_ 
time of diagnosis and again 6 - 8 weeks later; 


Kawasaki disease 


dilated arteries are prone to thrombotic occlusion, Fever for j pe 
. r A r Sd f! 
which may cause myocardial ischemia and/or j Bilateral 
z . Cervical lymph nonexudative 
infarction node >1.5cm conjunctivitis 


t 


Rash —— 


Mucositis 


x 


Swelling &/or by 
erythemaof  \ 
palms/soles \ 


Coronary artery 
aneurysms 


e Pathophysiology of cardiac involvement relates to systemic inflammation leading to infiltration of 
lymphocytes and macrophages into cardiac tissues and vasculature. Complications include: 


e Coronary artery aneurysm: severe dilatation can lead to stenosis/thrombosis and myocardial 
infarction 


e Ventricular dysfunction: systemic inflammation or lymphocytic myocarditis can cause poor 
contractility and heart failure 


e Pericardial effusion: cardiac tamponade may result 


Polyarteritis Nodosa 
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Polyarteritis nodosa 


Correlation with underlying hepatitis B/C (immune complexes) 
Pathophysiology Fibrinoid necrosis of arterial wall — luminal narrowing & thrombosis — tissue ischemia 
Internal/external elastic lamina damage — microaneurysm formation — rupture & bleeding 


Constitutional: fever, weight loss, malaise 

Skin: nodules, livedo reticularis, ulcers, purpura 

Clinical Renal: hypertension, renal insufficiency, arterial aneurysms 
features Nervous: headache, seizures, mononeuritis multiplex 
Gastrointestinal: mesenteric ischemia/infarction 
Musculoskeletal: myalgias, arthritis 


Negative ANCA & ANA 
Diagnosis Angiography: microaneurysms & segmental/distal narrowing 
Tissue biopsy: nongranulomatous transmural inflammation 


ANA = antinuclear antibodies; ANCA = antineutrophil cytoplasmic antibodies. 


Buerger Disease 


Thromboangiitis obliterans (Buerger disease) 


Age <45 
Clinical features Ongoing or recent smoking history 
Distal limb ischemia, gangrene, ulceration due to nonatherosclerotic occlusion, thrombosis 


e Ischemia on vascular studies (eg, digital plethysmography) 
e Segmental occlusion of small- & medium-sized vessels on angiography 


e Although painful digital ulcers may occur with Raynauds , symmetric upper extremity involvement is 


more common. 


Small Vessel 


Small Vessel Vasculitides 


Pink ball macro-cages: Churg- 


Strauss syndrome causes 
GRANULOMATOUS inflammation 
with eosinophilia, tissue necrosis, 
and formation of multinucleated 
giant cells 
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Behcet 


Behcet disease 
x e Young adults 
Epidemiology e Turkish, Middle Eastem, or Asian descent 


e Recurrent, painful oral aphthous ulcers 


Clinical 
findings 


Genital ulcers 
Eye lesions (eg, uveitis) 


Skin lesions (eg, erythema nodosum, 
acneiform lesions) 


Thrombosis 


Pathergy - Exaggerated skin ulceration 
with minor trauma (eg, needlestick) 


Biopsy - Nonspecific vasculitis of 
different-sized vessels 


9 ¢ What vascular complication is a major cause of morbidity in patients with Behcet syndrome? 


Thrombosis 


both venous and arterial thrombosis 


Mixed Cryoglobulinemia 


Mixed cryoglobulinemia 


Pathergy 


e What is the likely diagnosis in a hepatitis C patient with palpable purpura, hematuria, proteinuria, 
Peripheral Neuropathy and low serum complement? 


Cryoglobulinemia 


(immunoglobulins that precipitate at <37 C) 


Type | 


Mixed = type Il or Ill 


Associated 
diseases 


Plasma cell dyscrasias 
(eg, Waldenström, multiple myeloma) 


Chronic viremia (eg, HCV, HIV) 
Autoimmunity (eg, SLE, Sjogren) 


Pathogenesis: 
cryoglobulin 


B-cell lineage malignancy: monoclonal 
IgM 


B-cell hyperactivation: IgM RF* bound to 
polyclonal IgG 


Clinical 


findings 


Cryoprecipitates — vascular occlusion 
(eg, livedo reticularis, retiform purpura, 
digital ischemia) 

High cryocrit — hyperviscosity 
(eg, blurred vision, vertigo, ataxia) 


+ Cryocrit, normal complement 
1t Erythrocyte sedimentation rate 
+ Monoclonal spike on SPEP 


Immune complexes — vasculitis 
(eg, palpable purpura, GN, arthralgia, 
neuropathy) 

Viral hepatitis — hepatomegaly 


+ Cryocrit, | C4 
+ RF autoantibodies 
+ Viral or antinuclear antibodies 


Musculoskeletal 


*Monoclonal RF (type Il), polyclonal RF (type Ill). 
GN = glomerulonephritis; HCV = hepatitis C virus; RF = rheumatoid factor, SLE = systemic lupus erythematosus; SPEP = 


serum protein electrophoresis. 
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9 Meltzer's Triad of purpura, weakness, and arthralgia is present in 80% of patients. 


In Mixed Cryoglobulinemia, the cryoglobin precipitation test becomes positive only after 72 
hours. 


Patients can be RF positive (IgM in mixed cryo has activity of RF) 


Granulomatosis with polyangitis 


Granulomatosis with polyangiitis 


e Upper respiratory: sinusitis/otitis, saddle nose 
e Lower respiratory: lung nodules/cavitation 

e Renal: rapidly progressive GN 

e Skin: livedo reticularis, nonhealing ulcers 


Clinical manifestations 


* ANCA: PR3 (~70%), MPO (~20%) 
. Biopsy: 

Diagnosis o Skin (leukocytoclastic vasculitis) 
o Kidney (pauci-immune GN) 

o Lung (granulomatous vasculitis) 


e Corticosteroids & immunomodulators (eg, MTX, 


Management ¥ 
cyclophosphamide) 


ANCA = antineutrophil cytoplasmic antibody; GN = glomerulonephritis; MPO = myeloperoxidase; 


MTX = methotrexate; PR3 = proteinase-3. 


Churg Strauss Syndrome 


Person in their 40s-50s who, out of the blue, suddenly develops Asthma. On labs IgE 
significantly elevated. Patient also has cardiac issues, peripheral neuropathy. 
Screen for Churg-Strauss Syndrome 


Henoch-Schonlein Purpura 


IgA vasculitis (Henoch-Schonlein purpura) 
,_ | @ Perivenular leukocytoclastic (neutrophils & monocytes) vasculitis 
Pathogenesis a e 
e Deposition of IgA, C3 & fibrin in small vessels 
e Classic findings*: 
o Palpable purpura/petechiae on lower extremities 
Clinical o Arthritis/arthralgia 


manifestations o Abdominal pain, intussusception 
o Renal disease (similar to IgA nephropathy) 


Other findings: scrotal pain & swelling 


Normal platelet count & coagulation studies 
Normal to f creatinine 
Hematuria + RBC casts &/or proteinuria 


e Supportive care (hydration & NSAIDs) for most patients 
Management pane = mmt 
e Hospitalization & systemic glucocorticoids for severe symptoms 


*Clinical diagnosis requires purpuric rash plus 22 additional classic findings. 


Laboratory 
findings 


NSAIDs = nonsteroidal anti-inflammatory drugs; RBC = red blood cell. 


The rash typically coalesces and darkens over days. 
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e Renal disease in HSP may not be initially evident, with a normal urinalysis, but it can develop months 
after symptom onset. 


Do Serial Urine Analysis 


@ Intussusception in HSP is usually confined to the small bowel (ileoileal). 
ileoileal intussusceptions that do not reduce spontaneously often require surgical 
management. NOT treated with enema 


Henoch-Schénlein purpura 


Abdominal pain/ 
intussusception 


Renal disease 


Palpable purpura on 
ankles, buttocks & thighs 


Arthralgias or arthritis 


©uworld 


Myopathy 


Polymyositis/dermatomyositis 

Inclusion body myositis 

Vasculitis 

Overlap syndrome (mixed connective tissue disease) 


Connective tissue diseases 


ccc |” neon, omen 
metaboli 
S Electrolytes (| potassium, calcium, phosphorus) 


Corticosteroids, statins 
Drugs/toxins Zidovudine, colchicine 
Alcohol, cocaine, heroin 


ee eoe rare eea 
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Disorder Clinical features | ESR | CK 


Glucocorticoid-induced 
myopathy 


Polymyalgia rheumatica 


Hypothyroid myopathy Normal iT 


Differential diagnosis of myopathy 


e Progressive proximal muscle weakness & atrophy without pain or 
tenderness Normal | Normal 
e Lower extremity muscles are more involved 


e Muscle pain & stiffness in the shoulder & pelvic girdle 
e Tenderness with decreased range of motion at shoulder, neck & hip T Normal 


e Responds rapidly to glucocorticoids 


” e Muscle pain, tenderness & proximal muscle weakness 
Inflammatory myopathies i 5 So t i 
e Skin rash & inflammatory arthritis may be present 


Statin-induced myopathy 


e Muscle pain, cramps & weakness involving the proximal muscles 
e Delayed tendon reflexes & myoedema 

e Occasional rhabdomyolysis 

e Features of hypothyroidism are present 


Chronic hyperthyroid myopathy (proximal muscle weakness in the setting of hyperthyroidism); 
symptoms improve with treatment of hyperthyroidism 


Muscle 
weakness 


Skin findings 


Extramuscular 
findings 


Diagnosis 


Management 


Sparing agents like Methotrexate, Azathioprine 


Clinical features of dermatomyositis 


Proximal, symmetric 
Weakness in UE = LE 


Gottron’s papules 
Heliotrope rash 


Interstitial lung disease 
Dysphagia 
Myocarditis 


t CPK, aldolase, LDH 
Anti-RNP, anti-Jo-1, anti-Mi2 
Diagnostic uncertainty 

o EMG 

o Biopsy (skin/muscle) 


High-dose glucocorticoids PLUS 
glucocorticoid-sparing agent 


Screening for malignancy 


Periorbital Heliotrope rash 


e What is the best initial test of polymyositis and dermatomyositis? 


CK (corresponds to degree of muscle necrosis), aldolase 


¢ All patients with dermatomyositis/polymyositis should be screened for occult malignancy. 


most commonly ovarian, lung, pancreatic, stomach, or colorectal cancers, or non-Hodgkin 


lymphoma 
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Distinguishing features of fibromyalgia, polymyositis 
& polymyalgia rheumatica 


Clinical features 


Diagnosis 


Young to middle-aged women 
Chronic widespread pain 


Fibromyalgia Fatigue, impaired concentration 


Tenderness at trigger points (eg, midtrapezius, 


costochondral junction) 


Proximal muscle weakness (eg, increasing difficulty 


Polymyositis climbing stairs) 


Pain mild/absent 


Age >50 


Polymyalgia Systemic signs & symptoms 
rheumatica Stiffness > pain in shoulders, hip girdle, neck 


Association with giant cell (temporal) arteritis 


23 months of symptoms with widespread pain 
index or symptom severity score 
Normal laboratory studies 


Elevated muscle enzymes (eg, creatine kinase, 
aldolase, AST) 

Autoantibodies (anti-Jo-1, ANA) 

Biopsy: endomysial infiltrate, patchy necrosis 


Elevated ESR, C-reactive protein 
Rapid improvement with glucocorticoids 


ANA = antinuclear antibody; AST = aspartate aminotransferase; ESR = erythrocyte sedimentation rate. 


e What is the likely diagnosis in a patient that presents with painless, proximal muscle weakness of the 
lower extremities? The patient has a history of giant cell arteritis that is medically managed. ESR and CK 
levels are normal. 


Drug-induced myopathy (due to corticosteroids) 


in contrast, polymyalgia rheumatica responds rapidly to glucocorticoids and is associated with 


muscle pain and no weakness with elevated ESR 


Myasthenia Gravis 


Myasthenia gravis 


Clinical 
presentation 


Causes of 
exacerbations 


Diagnosis 


Treatment 


e Fluctuating & fatigable proximal muscle weakness: 
o Ocular (eg, diplopia, ptosis) 
o Bulbar (eg, dysphagia, dysarthria) 
o Respiratory (myasthenic crisis) 


e Medications: antibiotics (eg, fluoroquinolones, 


aminoglycosides), neuromuscular blocking agents, cardiac 


medications (eg, BBs), MgSQx, penicillamine 


e Physiologic stress: pregnancy/childbirth, surgery (especially 


thymectomy), infection 


e Ice pack test (bedside), AChR-Ab (highly specific) 
e CT scan of chest (thymoma) 


e AChE inhibitors (eg, pyridostigmine) + immunotherapy 
(eg, corticosteroids, azathioprine) 


e Thymectomy 


AChE = acetylcholinesterase; AChR-Ab = acetylcholine receptor antibodies; BBs = beta 


blockers; MgSO, = magnesium sulfate. 


3rd decade in female, 6th decade in males 


Medications to avoid in myasthenia gravis 


Magnesium sulfate 
e Fluoroquinolones, aminoglycosides 
e Neuromuscular blocking agents 

e CNS depressants 

e Muscle relaxants 

e Calcium channel blockers 

e Beta blockers 

e Opioids 

Statins 


Thymectomy is associated with long-term clinical improvement in both patients with and 
without thymoma. Can cause transient worsening of symptoms 
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Myasthenic crisis 


Precipitating 
factors 


Infection or surgery 

Pregnancy or childbirth 

Tapering of immunosuppressive drugs 
Medications (eg, aminoglycosides, beta blockers) 


Signs/symptoms 


+ Generalized & oropharyngeal weakness 
Respiratory insufficiency/dyspnea 


Treatment 


Intubation for deteriorating respiratory status 
Plasmapheresis or IVIG as well as corticosteroids 


IVIG = intravenous immunoglobulin. 


Fluoroquinolones(eg, moxifloxacin) are known to exacerbate myasthenia gravis (by 
blocking neuromuscular transmission) and should be avoided. 


¢ Following intubation, acetylcholinesterase inhibitors (eg, pyridostigmine) used in the daily management 
of MG are temporarily held to reduce excess airway secretions and the risk of aspiration 


e If a patient's ptosis is due to myasthenia gravis, application of an ice pack over the eyelids will result 


in improvement in ptosis. 


cold temperature inhibits the breakdown of acetylcholine in the NMJ; patients with a positive test 
should undergo confirmatory testing with acetylcholine receptor antibodies 


Edrophonium (AChE inhibitor) has a high-false positive rate so limited utility 


Paraneoplastic Involved site Clinical features 
syndrome 


Myasthenia 
gravis 


Lambert-Eaton 
syndrome 


Dermatomyositis/ 
polymyositis 


Acetylcholine 
receptor in Ocular (ptosis, diplopia) 

postsynaptic Bulbar (dysphagia, dysarthria) 
membrane 


Fluctuating muscle weakness 


Facial, neck & limb muscles 


Proximal muscle weakness 


Presynaptic Autonomic dysfunction (eg, dry mouth) 
membrane i p 
voltage-gated Cranial nerve involvement (eg, ptosis) 


calcium channels Diminished or absent deep-tendon 


Muscle fiber 


reflexes 


Symmetrical & more proximal 
muscle weakness 


Interstitial lung disease, esophageal 
dysmotility, Raynaud phenomenon 


injury Polyarthritis 
Esophageal dysmotility 


Skin findings (eg, Gottron papules, 
heliotrope rash) in dermatomyositis 


Lambert Eaton: Symptomatic therapy includes guanidine or 3,4-diaminopyridine to increase 


presynaptic acetylcholine levels. 


Refractory symptoms may respond to immunologic therapy with intravenous immunoglobulin or 
oral immunosuppressants (eg, corticosteroids, azathioprine). 
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Differential diagnosis of neuromuscular weakness 


Upper motor neurons 
* Leukodystrophies 


Peripheral nerves 


Neuromuscular junction 


* Hereditary primary motor | + Myasthenia gravis 


* Vasculitis sensory neuropathy + Lambert-Eaton syndrome 
+ Brain mass * Guillain-Barré syndrome | + Organophosphate 

+ Vitamin B,, deficiency + Diabetic neuropathy poisoning 

+ Amyotrophic lateral sclerosis | + Amyloid neuropathy * Botulism 


(myeloma) 
+ Lead poisoning 


> > 
Y 


v 
1 
1 
1 
1 

1 


Anterior horn cells 

+ Spinal muscular atrophy 

+ Amyotrophic lateral sclerosis 
+ Paraneoplastic syndromes 
+ Poliomyelitis 


©uWworld 


Raynaud’s Phenomenon 


Muscle fibers 

+ Muscular dystrophies 

+ Polymyositis & dermatomyositis 
+ Hypothyroidism 

* Corticosteroids 

+ HIV myopathy 


Primary Raynaud 
phenomenon 


Secondary Raynaud 
phenomenon 


Etiology e No underlying cause 


Connective tissue diseases 
Occlusive vascular conditions 
Sympathomimetic drugs 
Vibrating tools 
Hyperviscosity syndromes 
Nicotine 


GA . Wissel ioe age <30 Syms 
e No tissue injury 


tati 
presentation | Negative ANA & ESR 


Usually men age >40 A s y manete 
Symptoms of underlying disease 

Tissue injury or digital ulcers 

Abnormal nail fold capillary examination 


e Avoid aggravating factors 
e CCB for persistent symptoms 


Management 


e Evaluate & treat underlying disorder 


CCB for persistent symptoms, aspirin for patients at risk 
for digital ulceration 


ANA = antinuclear antibody; CCB = calcium channel blocker; ESR = erythrocyte sedimentation rate. 


e Workup for patients with suspected secondary RP may include: 


e Complete blood count and metabolic panel 
e Urinalysis 


e Antinuclear antibody (ANA) and Rheumatoid factor 


e Erythrocyte sedimentation rate and complement levels (C3 and C4) 


If the ANA screen is positive, specific antibodies (eg, antitopoisomerase-1 for systemic sclerosis) may 


be obtained. 


Drugs 
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Medications for osteoporosis 


Bisphosphonates 
(eg, alendronate, 
risedronate) 


First-line treatment for most patients 

Taken with water on an empty stomach an hour before food & other 
medications 

Not recommended for patients with renal impairment 

Atypical fractures possible with prolonged use 

Oral & parenteral options available 


Denosumab 


Risk of infection & skin reactions 
Close monitoring for hypocalcemia needed 


Anabolic agents 
(eg, teriparatide) 


Useful in severe osteoporosis 
Monitor serum calcium, uric acid & renal function 


Nasal calcitonin 


Modest reduction in fracture risk 
Reduces pain from fracture 


Selective estrogen 
receptor modulators 
(eg, raloxifene) 


Less effective than bisphosphonates 
May lower risk of breast cancer 
Increased risk of DVT 


DVT = deep vein thrombosis. 


e Women with osteoporosis confirmed by DXA (ie, T-score <-2.5) or with an osteoporotic fragility fracture 
warrant pharmacologic antiresorptive therapy. Antiresorptive therapy is also appropriate for patients 
with osteopenia (T-score between -1 and —2.5) who are at high risk for fragility fracture. 


e Most experts recommend discontinuation after 5 years due to a risk of atypical fracture with prolonged 


use. 


Bisphosphonate Osteonecrosis 


Bisphosphonate-related osteonecrosis of the jaw 


Clinical 
features 


Management 


Tumors 


9 eA gradually enlarging, painless mass within an extremity should raise concern for the presence 


of a soft tissue sarcoma. 


After the pathologic diagnosis has been confirmed, imaging should be performed to investigate 
whether metastatic disease is present. This information aids in staging and treatment 


planning. 


Osteoid Osteoma 


Musculoskeletal 


High-dose, parenteral bisphosphonates 
Dental procedures (eg, extractions, implants) 
Concurrent glucocorticoid use 

Concurrent or previous malignancy 


Chronic, indolent symptoms 
Mild pain, swelling 
Exposed bone, loosening of teeth, pathologic fractures 


Oral hygiene 
Antibacterial rinses 
Antibiotics and debridement as needed 
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e Osteoid osteoma is a benign bone-forming tumor characterized by a small, radiolucent nidus. 
Nidus produces high-levels of prostaglandins --> night-time pain and responds to NSAIDS 


Tit: NSAID’s with spontaneous resolution in few years; Surgery for refractory symptoms 


Osteosarcoma 


Osteosarcoma 


Sunburst 
pattern 


e Most cases occur in a bimodal distribution, as follows: 


e In children and adolescents, osteosarcoma usually develops at the metaphysis of long bones, where 


cellular turnover is high (primary osteosarcoma). 


e In adults age >40, osteosarcoma usually develops at sites of damaged bone, particularly due 
to Paget disease of bone, irradiation, or prior benign bone tumor (Secondary osteosarcoma). 


Ewing’s Sarcoma 
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Ewing sarcoma 


Second most common pediatric bony malignancy (after osteosarcoma) 


Epidemiolo 
R oY White, adolescent boys 


Chronic, localized pain & swelling 

Long-bone diaphyses & axial skeleton (eg, pelvis) 
+ Systemic findings (eg, fever, leukocytosis) 
Early metastasis 


Clinical features 


Central lytic lesion 

"Onion skinning" (lamellated periosteal reaction) 
"Moth-eaten" appearance 

Periosteal elevation (Codman triangle) 


X-ray findings 


Ewing sarcoma Multiple myeloma 


Osteolytic lesions 
with "moth-eaten" 
appearance* 


‘Lamellated 
periosteal reaction 
(onion skinning") 


odman tangle 
d subperiosteal bone) > 
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*"Moth-eaten” appearance due to aggressive, irregular bone marrow destruction (nonspecific for MM). ©UWorld 


Moth Eaten: Ewings, Multiple Myeloma 


Codman: Ewings, Osteosarcoma 


Giant cell tumor of bone 


Giant cell tumor of 
bone ("Soap bubble” 
ce) 


Copyright (C) 2007 
All Rights Reserved 


Ewings Onion Skin 
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Miscellaneous 


Prosthetic Joint 


Prosthetic joint infection 
Early onset Delayed onset Late onset 
Time to 
onset after <3 months 3-12 months >12 months 
surgery 
e Acute 
e Acute pain pymeioms i 
e Wound e Chronic joint pain aes 
Presentation infection or e Implant loosening ie p 
breakdown e Sinus tract formation l 
e Fover e Recent 
infection at 
distant site 
e Staphylococcus e Coagulase-negative OSES 
Most aureus staphylococci sis ative; 
common e Gram-negative e Propionibacterium z E 9 
organisms rods species Bota-homelvtic 
e Anaerobes ə Enterococci y 
streptococci 


e What is the treatment of septic arthritis in an infected prosthetic joint? 


Remove joint — antibiotics — reimplantation 


e Infections due to less virulent organisms (eg, coagulase-negative staphylococci, Propionibacterium 
species), are likely to have a delayed onset (3-12 months) and present with chronic pain, implant 


loosening, gait impairment, or sinus tract formation. 


Fever and leukocytosis are usually absent 


Compartment Syndrome 


Acute compartment syndrome of the extremity 


e t Pressure within enclosed fascial space 
e | Blood flow & tissue perfusion 


Pathophysiology 


Crush injury, long bone fracture, rhabdomyolysis 


Common causes Reperfusion after prolonged ischemia 
Massive fluid resuscitation 


Early: 


o Progressive, severe pain 
o Rapidly t & tense swelling 
o + Pain with passive stretching 


Clinical features o Paresthesia 
Late: 
o | Sensation 


o Weakness (within hours), paralysis (late) 


o Loss of pulses (uncommon) 


Compartment pressure measurement* can confirm diagnosis 
Emergency fasciotomy 


Management 


*Delta pressure (diastolic pressure - compartment pressure) <30 mm Hg is consistent with compartment syndrome. 


e What is the likely diagnosis in a child with a supracondylar humerus fracture that complains 


of increasing pain despite multiple analgesics? 


Compartment syndrome 
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Supracondylar humerus fracture classically occurs in a child after a fall on an outstretched hand; 
radiographs often reveal fat pads (lucency) anterior and posterior to the fracture 


However, brachial artery and median nerve injury are much more common than compartment 


syndrome, so be careful how the qeustion is phrased! 


e Reperfusion of a limb following arterio-occlusive ischemia for longer than 4 - 6 hours can lead to 
intracellular and interstitial edema with possible compartment syndrome. 


compartment syndrome is diagnosed when the pressure within a muscular fascial 
compartment rises above 30 mmHg 


Example: Cross-clamping during surgery may lead to ischemic endothelium, which leads to increased 
capillary permeability during surgery. Reperfusion then increases tissue damage and swelling due to 
oxidative stress and inflammation. 


A delta pressure (diastolic blood pressure - compartment pressure) $30 mm Hg indicates 
inadequate tissue perfusion and is strongly suggestive of compartment syndrome. 


¢ What is the most critical prognostic indicator for compartment syndrome? 
Time to fasciotomy 
Prognosis depends on the amount of time that has elapsed prior to performing the facsiotomy: 
e <6 hours = almost complete recovery 
e 6-12 = first necrosis; 68% chance of normal limb function returning 


e >12 h = necrosis and normal limb function returns in 8% of cases 


Charcot Joint 


e What is the likely diagnosis in a diabetic patient with a severely deformed foot? X-ray shows large 
osteophytes and several extra-articular bone fragments. 


Charcot joint (neurogenic arthropathy) 


Loss of neurologic input results in trauma to weight-bearing joints, resulting in degenerative joint 
disease 


Neuropathic (Charcot) arthropathy 


Repetitive bone & joint trauma due to impaired sensation/ proprioception 
e Diabetes mellitus (most common) 
e Posterior column disease (eg, B42 deficiency, tabes dorsalis) 


Pathophysiology 
& causes 


Acute 

e Inflammatory erythema, warmth & edema of the foot 

e Minimal bone involvement (x-rays often normal) 

Chronic 

e Bone deformities (eg, subluxation, collapsed arch, stress fracture) 
e Neuropathic ulcers, cellulitis, osteomyelitis 


Clinical 
manifestations 


Acute 

e Foot cast to reduce edema & offload weight bearing 

Chronic 

e Orthotic footwear, infection management, surgical realignment 


Management 
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Acute Chronic neuropathic (Charcot) arthropathy 


Inflammatory erythema, warmth, edema; 
minimal physical deformities 


Normal bone and joint 


appearance 
H 
aA a 
a Ba 
: | Collapsed 
Neuropathic ; pai 
(Charcot) —- nimai — ae 
arthropathy inimal inflammatory findings; ; 
significant physical deformities , Neuropathic 
9 ; ulcer 
Callus 
| formation 
Hindfoot & midfoot Forefoot 
* Osseous fragmentation (1) + Metatarsals: resorption of heads (4) 
* Subluxation & dislocation (2) & osteopenia (5) 
* Midfoot arch collapse (3) * Phalanges: osteolysis & subluxation 
+ New bone formation & sclerosis 
©uworid 


Hammer & claw toe deformities 


Hammer toe Claw toe 


Dorsal flexion Dorsal flexion Dorsal flexion 
at DIP joint at MTP join at MTP joint 


Plantar flexion Plantar flexion 
at PIP joint at PIP & DIP joint 


DIP = distal interphalangeal; MTP = metatarsophalangeal; PIP = proximal interphalangeal. 
©UWorld 


e Claw toe and hammer toe deformities reflect an imbalance in strength and flexibility between the 
flexor and extensor muscle groups. 


In a patient with longstanding diabetes, these deformities may suggest underlying diabetic peripheral 
neuropathy. 


Complex Regional Pain Syndrome 
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Triggers 


Complex regional pain syndrome 


e Trauma: fracture, sprain 
e Surgery 


Clinical features 


e Pain: severe, regional (not dermatomal), burning/stinging 
e Edema, abnormal sweating 

e Vasomotor changes, altered skin temperature 

e Trophic skin, hair & nail changes 


Diagnosis 


Management 


e Primarily based on clinical features 
e X-ray: patchy demineralization 
e Bone scintigraphy: tî uptake in affected limb 


e Physical & occupational therapy, exercise 
e Medications: NSAIDs, antineuropathic medications (eg, pregabalin, TCAs) 


NSAIDs = nonsteroidal anti-inflammatory drugs; TCAs = tricyclic antidepressants. 


Amputation 


Post-amputation pain 


e Tissue & nerve injury 


Acute stump pain 


Langerhans cell histiocytosis 


e Severe pain lasting 1-3 weeks 


Swelling, skin discoloration 
Wound breakdown 
| Transcutaneous oxygen tension 


Weeks to months after amputation 
Focal tenderness, altered local sensation 
{ Pain with anesthetic injection 


Onset usually within 1 week 
Increased risk in patients with severe acute pain 
Intermittent cramping, burning felt in distal limb 


e Lytic bone lesions (eg, skull, jaw, femur) 

e Skin lesions (purplish papules, eczematous rash) 
Clinical findings | e Lymphadenopathy, hepatosplenomegaly 

e Pulmonary cysts/nodules 

e Central diabetes insipidus 


Treatment 


Diagnosis e Langerhans cells on bone/skin biopsy 


e Chemotherapy (prednisone + vinblastine) 
e Desmopressin for diabetes insipidus 
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Myositis Ossificans 


Myositis ossificans 


Pathogenesis | e Formation of lamellar bone in extraskeletal tissues 


Causes & Traumatic: muscle injury, fracture, orthopedic surgery (eg, arthroplasty) 
risk factors |e Neurogenic: stroke, traumatic brain injury, spinal cord injury 


e Intramuscular mass with pain, swelling/induration 
e Days to weeks following injury 
e Quadriceps & brachialis most common 


Clinical 
presentation 


e Laboratory: elevated alkaline phosphatase, ESR, C-reactive protein 
e X-ray: periosteal bone reaction, calcification with radiolucent center 


Diagnosis 


ESR = erythrocyte sedimentation rate; NSAIDs = nonsteroidal anti-inflammatory drugs; ROM = range of motion. 


e ROM exercise & NSAIDs (eg, indomethacin) 
e Surgical excision 


Ganglion Cyst 
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Langerhans cell histiocytosis 


Lytic lesion with 
“punched-out" 
appearance 


Myositis ossificans 


(heterotopic ossification) 
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Ganglion cyst 


Pathophysiology 


Presentation 


Mucoid degeneration of periarticular tissue 


Herniation of connective tissue from joint capsule, tendon sheath, bursae 


Filled with clear/gelatinous fluid 


Wrist (most common), dorsal foot, knee 


Rubbery, round, well-circumscribed cystic nodule 
Transillumination positive 


Treatment 


Observation for asymptomatic cysts 
Needle aspiration (recurrence common) 
SURRIETERBIENG 


Prognosis 


Most resolve spontaneously 


Peads Musculocutaneous 


Genu Varum 


Lower extremity alignment 


4 years 
Genu valgum 


2 years 
Straight legs 


6 months 
Genu varum 


>7 years 
Straight legs 


> Genu varum 


When standing 


8 
fe 


Lateral thrust 


= 


Knee joint 
protrudes 
laterally 


When walking 


e Genu varum is normal up to age 2, while genu valgus is normal between 4 and 8. 


Treatment? 


Reassurance and follow up; if bowlegs persist past 3 (Blount disease), 


Surgery can be done 


e Characteristics of physiologic genu varum include: 


e Symmetric bowing 


Normal stature 


No leg length discrepancy 


e No lateral thrust when walking 


Toddler’s Fracture 


e Spiral fractures of the distal tibia can be seen in ambulatory children 


age $3 and are known as toddler's fractures. 
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These fractures typically result from a twisting injury during a low-impact Toddler’s fracture 
fall in the early walking years. 


Treatment: Immobilisation with Reassurance 


Some bruises on knees and legs are also common in early walkers; 


DONOT confuse it with Osteogenesis Imperfecta 


| Spiral fracture 
(twisting injury) 
| of distal tibia 


DDH 


Developmental dysplasia of the hip Pavlik harness 


Breech positioning 
Positive family history 
Excessively tight swaddling 


Red flags 

o Positive Ortolani test 
o Dislocated hip 

o Limited hip abduction 
Supportive findings 


Clinical 
features 


o Limb-length discrepancy 
o Asymmetric gluteal/inguinal/thigh creases 


e Red flags: refer to orthopedic surgery 

e Supportive findings or risk factors 
o Age <4 months: hip ultrasonography 
o Age >4 months: hip radiography 


Management 


Screening done in Breech presentation upto 6 months 
of age 


©uWorld 


a splint that holds the hip in flexion and abduction while 
preventing extension and adduction. 


e Treatment : Rigid brace (Pavlik harness) 


Galeazzi test 


Apparent 
femoral 
shortening 


Posterior femoral 
displacement 
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Barlow & Ortolani maneuvers Developmental dysplasia of the hip 


hip folds 


Extra fold on 
affected side 


Ortolani Maneuver: 
Abduction with anterior lifting of the hip 


Abnormal 


Barlow Maneuver: 
Adduction with posterior pressure on the hip 


Legg-Calve-Perthes Disease 


Legg-Calvé-Perthes disease 


Pathogenesis | e Idiopathic avascular necrosis of the femur 


e Boys age 3-12 
Clinical e Insidious hip pain, limp 
features e Restricted hip abduction, internal rotation 
Positive Trendelenburg sign 


X-ray 
o Early stages: May be normal 
Diagnosis o Later stages: Femoral head flattening, 
fragmentation, sclerosis 
MRI: Avascular/necrotic femoral head 
Non-weight bearing 
Treatment Bae : ; h 
Splinting, possible surgical repair 


¢ Idiopathic osteonecrosis of the femoral head that typically presents in boys age 4 - 10 years old; 


initial X-rays may be negative 


SCFE 
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Slipped capital femoral epiphysis Slipped capital femoral epiphysis 


R e Obesity 
Risk factors 
e Adolescence 


e Dull hip pain 
Clinical e Referred knee pain 
presentation | e Altered gait 


e Limited internal rotation of hip 


e Posteriorly displaced femoral head on x-ray 
Treatment y NE mammog 
e Surgical pinning 
TS e Avascular necrosis 
Complications z 
e Osteoarthritis 


Can be Bilateral too Eiei posterior 


¢ D/D: Iliopsoas bursitis is inflammation within the bursa posterior to the iliopsoas muscle due to 
overuse or trauma. 


Patients have hip pain and limited range of motion, but a palpable click with manipulation of the hip 
is typically present 


9 Children with endocrinopathies(e.g hypothyroidism) often have SCFE at an earlier age 
(<10) and are more likely to develop bilateral disease. 


Clubfoot 


_, Metatarsus adductus Congenital clubfoot 


e Rigid positioning 


e Medial/upward deviation of 
forefoot & hindfoot 


e Flexible positioning 
e Medial deviation of forefoot 
e Neutral position of hindfoot 


Clinical 
features 


e Hyper-plantar flexion of foot 


Treat t R Serial manipulation & casting; 
peatmen eee surgery for refractory cases 


Surgery between 3-6 months of age 


Normal foot Metatarsus adductus 


i 
This deformity is usually bilateral and occurs most frequently in first-born infants, likely due to the crowded positioning in 
a smaller, primigravid uterus. 
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Growing Pains 


Growing pains (idiopathic nocturnal pains of childhood) 


Epidemiology | e Children age 3-12 


e Episodic, bilateral lower extremity (eg, thighs, calves) pain 

o Occurs primarily at night 

o More likely to occur after increased daytime physical exertion 
e No systemic symptoms, joint involvement, or activity limitations 


Clinical 
features 


e Normal physical examination 


e Parental education & reassurance 
Treatment 7 k : 
e Massage, heat, analgesics, or stretching exercises 
e May wax/wane for months to years 
Course ee 
e Self-resolves by adolescence 


Congenital Muscular Torticolis 


e What is the likely diagnosis in an infant that 
presents with head tilting toward one side with a Congenital torticollis 
neck mass that does not transilluminate on 
ultrasound? 


Congenital muscular torticollis 


versus Cystic hygroma, 
which does transilluminate on ultrasound 


Head tilted 
toward affected 
muscle 


Chin point away from Contracted 
contracted muscle SCM muscle 


Transient Synovitis 


e What is the likely diagnosis in a child that presents with hip pain several days after a viral 
URI with normal physical exam, laboratory studies, and X-ray? 


Transient synovitis 


most common cause of hip pain in children; 


X-ray is needed to assess for Legg-Calve-Perthes disease 


Can bear weight and negative trendelenburg sign (unlike LCPF) 
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Transient synovitis Septic arthritis 


 Well-appearing 
Clinical e Afebrile or low-grade 

presentation fever 

e Able to bear weight 


@ |ll-appearing 
e Febrile 
e Non-weight-bearing 


æ Normal or mildly e Moderately elevated WBC, 
elevated WBC, ESR, ESR, CRP 
: CRP e + Positive blood culture 
Diagnosis  Unilateral/bilateral Unilateral ultrasound effusion 
ultrasound effusion e Synovial fluid WBC >50, 
e Diagnosis of exclusion 000/mm? 
Treatment Conservative ə Joint drainage & antibiotics 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; WBC = white blood 
cell. 


e What is the Kocher Criteria and what is it used for? 
e Septic arthritis vs. Transient synovitis 
e Septic arthritis if these are present: 
all four criteria 
o WBC >12,000 
o Inability to bear weight 
o Fever >38.5 (101.3) 
o ESR>40 


e When the diagnosis is unclear, bilateral hip ultrasound is performed. Joint effusion in septic 
arthritis is unilateral, whereas 25% of patients with transient synovitis have bilateral hip effusions 
(even with unilateral symptoms). 


If hip ultrasound shows a unilateral effusion, arthrocentesis is required to evaluate for septic 
arthritis. 
e What is the recommended treatment for transient synovitis? 
Rest and NSAIDs 


Resolves in 4 weeks 


Adolescent Idiopathic Scoliosis 


e Risk factors at diagnosis associated with curve progression include: 
e Female sex 
e Age <12 
e Early pubertal status (eg, premenarchal) 
e Skeletal immaturity 
e Severe curvature (ie, Cobb angle 225 degrees) 
e Management of scoliosis is based on the risk of curve progression. The greatest increase in 


curvature occurs during early adolescence at the time of the pubertal growth spurt, after which 
progression slows and subsequently stops once bone ossification is complete. 


e First step: X-ray 
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e Mild (10-30 degree): Monitor every 6 months 
¢ Moderate (30-40): Thoracolumbosacral Spinal brace 


e Severe (40-50) : Surgical Fixation 


Scoliometry Measuring Cobb angle 


Angle of 


trunk rotation Most displaced 


upper vertebra 


Apex 


Scoliometer 


Most displaced 
lower vertebra 
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>10 degrees is diagnostic 


Strength Training 


Strength training (resistance training) in children 


e Exercise with free weights & weight machines 
e Use resistance to increase ability to exert force 
1 Muscle strength & joint stability 


Benefits + Endurance & coordination 


+ Muscle mass (if pubertal/postpubertal) 


Cardiac and musculoskeletal examination 
Assessment of patient maturity (eg, ability to follow directions), typically aç 


Definition 


Preparticipation assessment 


e Proper supervision & equipment 
e Avoid excessive load 


Contraindications e HOCM, pulmonary hypertension, uncontrolled hypertension 


HOCM = hypertrophic obstructive cardiomyopathy. 


e Children should engage in 21 hour of daily moderate to vigorous physical activity, which typically 
consists of aerobic exercise, such as hiking, running, jumping, or swimming. 


Safety guidelines 


Strength training can also be combined with it. 


Avoid Bodybuilding due to risk of damage to growth plates 
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Dermatology 


Skin Infections 
Impetigo, Cellulitis 
Large Local Reaction 
Ludwig Angina 
Hiraadenitis Suppurativa 
Candida 
Anal Itching 
HPV 
HSV 
Molluscum Contagiosum 
Tinea Versicolor 
Dermatophyte 
Pigmented Skin Disorders 
Sunburn 
Vitiligo 
Discoid Lupus 
Acne 
Drug Induced Acne 
Atopic Dermatitis/ Eczema 
Nummular Eczema 
Palmoplantar Eczema 
Contact Dermatitis 
Urticaria 
Psoriasis 
Rosacea 
Pityriasis Rosea 
Seborrheic Dermatitis 
Seborrheic Keratosis 
Icthyosis Vulgaris 
Erythema Nodosum 
Lichen Planus 
Lymphedema 
Dermatofibroma 
Epidermal Inclusion Cyst 
Blistering Skin Disorders 
Pemphigus Vulgaris 
Bullous Pemphigoid 
Epidermolysis Bullosa 
SJS 
Staph Scalded Skin Syndrome 
Porphyria Cutanea Tarda 
Hair 
Telogen Effluvium 
Alopecia Areata 
Miscellaneous 
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Senile Purpura 
Pseudofoliculitis Barbae 
Keratosis Pilaris 
Pyoderma Gangrenosum 
Insect Bites 
Scabies 
Burns 
Burn Nutrition 
Electric Burns 
Vascular Tumors 
Angiosarcoma 
Pyogenic Granuloma 
Bacillary Angiomatosis 
Kaposi Sarcoma 
Skin Tumour 
BCC 
SCC 
Actinic Keratosis 
Keratoacanthoma 
Melanoma 
Drugs 
Paeds 
Neonatal Rashes 
Miliaria Rubra 
Congenital Pigmented Lesions 
Vascular Lesions in Childhood 
Infantile Hemangioma 
Surgery 
Necrotising Fasciitis 
Surgical Site Infection 
Wound Dehiscence 
Ulcers 
Decubitus Ulcer 
Apthous Ulcer 
Diabetic Ulcer 
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Skin conditions & associated diseases 
Skin conditions Associated conditions 


e Insulin resistance 


Acanthosis nigri 
Oe oe encore e Gastrointestinal malignancy 


Insulin resistance 
e Multiple skin tags Pregnancy 
Crohn disease (perianal) 


e Porphyria cutanea tarda 

e Cutaneous leukocytoclastic vasculitis 
(palpable pupura) secondary 
to cryoglobulinemia 


= Dormatteharpetorne 


e Sudden-onset, severe psoriasis 
e Recurrent herpes zoster e HIV infection 
e Disseminated molluscum contagiosum 
e HIV infection 
Severe seborrheic dermatitis 
Explosive onset multiple, itch 
K R fs P y e Gastrointestinal malignancy 
seborrheic keratoses 


eS 


Dermatologic microscopic terms 


Hepatitis C 


LESION CHARACTERISTICS EXAMPLES 
Abnormal premature keratinization Squamous cell carcinoma _ v 
t thickness of stratum corneum “Psoriasis, calluses — 


Retention of nuclei in stratum corneum Psoriasis, actinic keratosis 
t thickness of stratum granulosum Lichen planus 
Fpidermal accumulation of edematous fluid in Fiezematous dermatitis 


HAUL 


Skin Infections 


Impetigo, Cellulitis 


Dermatology 


Separation of epidermal cells Pemphigus v is.) 
Epidermal hyperplasia (t spinosum) Acanthosis nigricans, psoriasis — 
Common skin infections 
Infection Organism Manifestations 


e Superficial dermis & lymphatics 

e Raised, sharply demarcated edges 
e Rapid spread & onset 

e Fever early in course 


Erysipelas Streptococcus pyogenes 


e Deep dermis & subcutaneous fat 
e Flat edges with poor demarcation 
e Indolent (over days) 

e Localized (fever later in course) 


Cellulitis (nonpurulent) 


e Purulent drainage 

e Folliculitis: infected hair follicle 

e Furuncles: folliculitis + dermis + abscess 
e Carbuncle: multiple furuncles 


Cellulitis (purulent) 


MRSA = methicillin-resistant Staphylococcus aureus; MSSA = methicillin-sensitive S aureus. 
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Microbiolo $ „Staphylococcus aureus S aureus—produci 
e exfoliative toxin A 
gy e Group A Streptococcus (S pyogenes) ue 


Clinical 
i 3 i 
E e Papules & pustules with honey-crusted lesions 


ts Limited: topical antibiotics (eg, mupirocin) 
e Extensive: oral antibiotics (eg, cephalexin) 


9 Involvement of the external ear is particularly suggestive of erysipelas as this skin lacks a 
lower dermis level (making cellulitis, a deeper skin infection, unlikely). 


e Patient presents with swollen, erythematous lower left leg that has sharpy defined borders. 
Physical exam reveals a red, hot, swollen lesion with erythematous streaks. He also complains 


of fever and chills. What is the most likely diagnosis? 


Erysipelas 


the red streaks are characteristic of ascending lymphadenitis known to be involved with the 


condition 


Skin anatomy: Cellulitis, erysipelas, and skin abscess 


Cellulitis Erysipelas Abscess 


I 


poe 


Cellulitis and erysipelas manifest as areas of skin erythema, edema, and warmth; they 
develop as a result of bacterial entry via breaches in the skin barrier. Cellulitis involves the 
deeper dermis and subcutaneous fat; in contrast, erysipelas involves the upper dermis, and 
there is clear demarcation between involved and uninvolved tissue. A skin abscess is a 
collection of pus within the dermis or subcutaneous space. 


tissue 
a ..... 
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e Oral antibiotics (eg, cephalexin) 


e Enlarging, flaccid bullae with yellow fluid 
e Ruptured lesions with a collarette of scale at periphery 


Impetigo 


562 


Honey-colored 
crusting (impetigo) 


Erysipelas 


Risk factors for cellulitis Bullous impetigo 


Diabetes mellitus 
Immune suppression HIV infection 
Chronic glucocorticoid therapy 


Dry skin 
Breaches in Chronic inflammation (eg, eczema, radiation therapy) 
skin barrier Chronic wounds (eg, pressure ulcer, venous ulcer) 


Flaccid bullae 
with yellow fluid 


I 


Dermatophyte infection (eg, tinea pedis) 


Postsurgical lymphedema (eg, lymph node dissection) 
Chronic venous insufficiency 

Congestive heart failure, chronic kidney disease 

Prior cellulitis with lymphatic scarring 


Chronic edema 


Crusting over 
ruptured bullae 


e Tinea Pedis is one of the most common risk factors for lower extremity cellulitis. 


Dermatophytes are generally noninvasive but cause fissuring, erosions, and ulceration that allow 
bacterial entry into the tissue, particularly when the feet are chronically wet or occluded. 


Patients with immunosuppression (eg, uncontrolled diabetes) are at particularly high risk of 
developing both severe TP and secondary cellulitis. 


Large Local Reaction 
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Large local reactions 


Often due to bites from Hymenoptera species (eg, bees, ants, wasps) 
Epidemiology & pathophysiology Exaggerated, IgE-mediated, local allergic response (~10% of stung individuals) 
Associated with possible increased risk for future systemic reactions 


Significant (~10 cm or more) localized swelling, erythema & warmth 
Manifestations Swelling & erythema contiguous with site of the sting 
Develop within 24 hr, peak within 24-48 hr, resolve in 5-10 days 


Cold compresses 

Oral &/or topical steroids 
Treat t 
reatmeni SUN = 


ry medications 


Epinephrine if systemic anaphylactic reaction occurs 


D/D: Cellulitis but uncommon in insect bites and develop 3-5 days later NOT within 24 hours 


Ludwig Angina 


e What is the likely diagnosis in a patient that presents with fever, sore throat, drooling, and muffled 
voice? The bilateral submandibular area is tender and indurated with palpable crepitus. 


Ludwig angina 


9 D/D: Epiglotitis but wont have submandibular swelling or tenderness 


¢ What is the most common source of infection causing Ludwig angina? 


Infected mandibular molar (dental infection) 


Ludwig angina 
Normal Ludwig angina 


Displacement of tongue 
obstructs airflow 


Sublingual 
spac 


Cellulitis of the 
sublingual and 


e 
Mylohyoid submandibular space 


Submandibular 


space 
©uworld 


May lead to Acute Airway Obstruction; Intubate if exam findings are concerning for impending airway obstruction 
regardless of current O2 stats 


Hiraadenitis Suppurativa 
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Hidradenitis suppurativa 


Disordered folliculopilosebaceous units: 
Pathogenesis o Ductal keratinocyte proliferation — follicular occlusion — follicular rupture — inflammation 
Risk factors: smoking, metabolic syndrome (obesity, diabetes mellitus) 


Chronic & recurrent lesions in intertriginous areas 
Clinical Mild: painful nodules, draining abscesses 
presentation Moderate: sinus tracts & scarring 
Severe: extensive sinus tracts, widespread disease 


Mild: topical clindamycin 
Treatment Moderate: oral tetracycline 
Severe: tumor necrosis factor-a inhibitors (eg, adalimumab), surgical excision 


Depression & suicide 
i SEa are ' c ma Gi Skin 


9 There is a strong association between tobacco use and HS. 


Candida 


Diaper dermatitis 


Irritant contact dermatitis 


e Skin breakdown from exposure to stool/urine 
e Most common diaper rash e Second most common diaper rash 


e Beefy-red confluent plaques 
e Involves skinfolds 
e Satellite lesions 


e Erythematous papules, plaques 
e Spares skinfolds 


Diaper dermatitis 


Irritant diaper dermatitis Candidal diaper dermatitis 


e Intetrigo is an erythematous plaque in the skin folds (inguinal, inframammary) that contains multiple 
“satellite lesions" near the primary infection. 


The most common cause of intertrigo is Candida albicans. 
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Irritant diaper dermatitis Candida intertrigo 
. 


©UWorld 


Satellite lesions are smaller cutaneous lesions that surround a 
larger principal lesion. 


Acrodermatitis enteropathica (ie, zinc deficiency) is a rare cause of refractory diaper rash 
associated with chronic diarrhea, perioral dermatitis, and alopecia. 


Anal Itching 


Perianal dermatoses 
iacriGale Irritant contact Candida diaper Perianal 
g diaper dermatitis dermatitis Streptococcus 
Epidemiolo. e Most common diaper rash in e Second most common diaper e Infants through school-aged 
p ay infants rash in infants children 


e Erythematous papules, e Beefy-red, confluent plaques e Bright, sharply demarcated 
plaques e Involves skinfolds erythema of perianal/perineal 
e Spares skinfolds e Satellite lesions area 


e Topical barrier (eg, petrolatum, f > 3 = ars 
pa ta) e Topical antifungal (eg, nystatin) ) (eg, amoxicillin) 


e Pinworm (Enterobius vermicularis): itching worse at night 
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Perianal streptococcal dermatitis 


HPV 


e What is the likely diagnosis in a young adult patient that presents with the foot rash above? The lesions 
are painful with walking and standing. 


Plantar warts; Cutaneous verrucae (due to HPV infection) 


HSV 


Herpetic Whitlow 
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Molluscum Contagiosum 


Molluscum contagiosum 


e Trunk 
Intertriginous areas (eg, axillae) Lower abdomen, genitals, upper thighs 
Face (including eyelids) 


Clinical diagnosis (ie, firm, domed, papule Clinical diagnosis 


Evaluation with central umbilication) Genital lesions: STI testing 
No further evaluation Extensive lesions: HIV testing 


Cryotherapy 
Treatment Reassurance Curettage 
Topical therapy (eg, cantharidin, podophyllotoxin) 


STI = sexually transmitted infection. 


e The diagnosis of molluscum contagiosum is clinical, and symptoms typically self-resolve 
within 6-12 months. 


no biopsy required unless uncertain diagnosis 


Treatment is recommended in adults to prevent transmission to others and autoinoculation. 


Lesions in atypical regions, even the genital area, in children are typically due to 
autoinoculation and usually not sexual abuse 


Tinea Versicolor 


Tinea versicolor (pityriasis versicolor) 


Pathogenesis | ° Malassezia globosa skin flora grows in exposure to 
hot & humid weather 


e Hypopigmented, hyperpigmented, or mildly 
erythematous lesions (face in children, trunk & upper 
extremities in adolescents & adults) 

e +Fine scale 

e + Pruritus 


É E e KOH preparation shows hyphae & yeast cells in a 
Diagnosis A 
"spaghetti & meatballs" pattern 
e Topical ketoconazole, terbinafine, or selenium sulfide 


KOH = potassium hydroxide. 


Clinical 
features 


e The condition may first be noticed after sun exposure, when the surrounding skin becomes 
more darkly pigmented than the affected area. 


DID: Vitiligo but does not cause scaling or itching. 


Dermatophyte 
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Tinea capitis 


Epidemiolo. Most common in African American children 
p ay Transmission via direct contact or from fomite (eg, shared combs) 


Scaly, erythematous patch with hair loss on scalp 
Clinical features + Black dots in affected area 
+ Tender lymphadenopathy 


e Oral griseofulvin or terbinafine 


Risk factors for dermatophyte infection 


Environmental exposures 


Patient factors 


Immune deficiency 


e Recurrent tinea cruris is common and suggests reexposure to an external source or autoinfection 
from a concurrent dermatophyte infection elsewhere on the body (eg, tinea pedis, tinea corporis, 


onychomycosis). 


Patients should have a thorough skin inspection, and any other sites of infection should be treated. 


Dermatology 


Warm, humid environments 
Direct contact with infected person, fomites, or public showers 
Contact with animals (eg, kittens) 


Concurrent dermatophyte infection (autoinoculation) 
Occlusive clothing 

Obesity 

Peripheral artery disease 


Diabetes mellitus 
HIV infection 
Systemic glucocorticoid therapy 


Black dots 
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Onychomycosis 


e Advanced age 

e Tinea pedis 

e Diabetes 

e Peripheral vascular disease 


Examination ‘ A ; ; 
findings Thick, brittle, discolored nails 


Risk factors 


KOH, periodic acid—Schiff stain, culture 


e First line: terbinafine, itraconazole 
Treatment * Second line: griseofulvin, 
fluconazole, ciclopirox 


Tinea pedis 


Etiology e Dermatophyte fungi (Trichophyton species most common) 
Risk factors |e Barefoot walking in public areas (eg, swimming pools, athletic facilities) 


e Interdigital type: pruritus, erythema, erosions between toes 

e Moccasin type: scales/fissures; extension onto the sole, side, or dorsum of foot 
e Vesiculobullous type: painful bullae, erythema (lateral midfoot) 

e Complications: secondary infection, recurrence 


E i e Clinical presentation 
Diagnosis m aain p - 3 
e Potassium hydroxide microscopy of skin scraping 


e First line: topical antifungals (eg, f zol 
Treatment e Second line: oral antifungals (eg, fluconazole 
e Keep feet dry & dispose of old footwear 


Clinical features 


Pigmented Skin Disorders 


e Piebaldism is an autosomal dominant disorder characterized by patchy absence of melanocytes. It 
is usually noticed at birth and is confined to the head and trunk. 


Sunburn 
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Sunburn 


e Symptoms begin hours after exposure, resolve by day 3-7 
e Mild-moderate: Erythema, tenderness 
e Severe: As above + blistering, systemic symptoms 

(eg, fever, vomiting, headache) 


Clinical manifestations 


e Mild-moderate 
o Topical: Cool compresses, calamine lotion, aloe vera 
o Oral: Nonsteroidal anti-inflammatory drugs 
Treatment e Severe 
o Hospitalization 
o Intravenous fluids & analgesia 
o Wound care 


Sun-protective measures 


Sun avoidance, especially age <6 months 
Reduce exposure 10:00 AM—4:00 PM 


Apply 15-30 minutes prior to sun exposure 
Reapply every 2 hours & after swimming 


Long sleeves, broad-brim hats 
Tight weave, dark color 


SPF = sun protection factor. 


Vitiligo 


Vitiligo 


Depigmented macules on acral areas & extensor 
surfaces; face commonly affected 


Lesions may be symmetrical, dermatomal, or unilateral 


Clinical 
manifestations 


Most cases progress gradually 
Repigmentation is spontaneous in 10%-20% of cases 


Increased incidence of other autoimmune disorders 
(eg, lupus, thyroid disease, pernicious anemia, 
Addison disease) 


Limited disease: Topical corticosteroids 


Treatment Extensive/unresponsive disease: Oral corticosteroids, 
topical calcineurin inhibitors, PUVA 


PUVA = psoralen + ultraviolet A light. 


VITILIGO Vitiligo 
Autoimmune disease 


Sharply demarcated, small patches of 
depigmented skin, often on face, 
hands and genitalia 


== Depigmentation 


Wood’s Lamp shows NO pigment 
Biopsy = absence of melanocytes 


None 
Cosmetics 
- Bleaching to lighten uniformity 
- Dyes/makeup to darken uniformity 


Normal vulvar 
Bj architecture 
No surrounding 
inflammation 
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D/D: Tinea versicolor has partial depigmentation and usually present on chest (vs complete 
depigmentation here) 


Discoid Lupus 


e Discoid lupus erythematosus presents with scaly, erythematous plaques, leading to atrophy, 
hypopigmentation, and scarring. It most commonly affects sun-exposed areas of the head and neck. 


DLE can occur independently, although systemic lupus erythematosus (SLE) eventually develops in 
up to 30% of patients. 


The rash often extends into the hair follicles, resulting in scarring alopecia. 


Acne 


Treatment of acne vulgaris 


Comedonal acne 
e Closed or open comedones on forehead, nose & chin 
e May progress to inflammatory pustules or nodules 
* Treatment: Topical retinoids; salicylic, azelaic, or glycolic acid 


Inflammatory acne 
e inflamed papules (<5 mm) & pustules; erythema 
e Treatment: 
© Mild: Topical retinoids + benzoyl peroxide 
© Moderate: Add topical antibiotics (eg, clindamycin, erythromycin) 
© Severe: Add oral antibiotics 


Nodular (cystic) acne 
e Large (>5 mm) nodules that can appear cystic 
e Nodules may merge to form sinus tracts with possible scarring 
e Treatment: 
o Moderate: Topical retinoid + benzoyl peroxide + topical antibiotics 
o Severe: Add oral antibiotics 
© Unresponsive severe: Oral isotretinoin 


e Topical retinoids inhibit comedogenesis by normalizing keratinization; decreasing epithelial 
cohesiveness, which facilitates desquamation and prevents follicular plugging; and increasing 
epithelial turnover, which facilitates the extrusion of comedones. 
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¢ Acne mechanica is an acneiform eruption caused by pressure-related damage to pilosebaceous 
follicles. 


It can result from pressure from crutches, bra straps, turtlenecks, sports padding, helmets, and 
heavy backpacks. 


Drug Induced Acne 


e What is the likely diagnosis in a patient with a history of SLE and acne that presents with uniform- 
appearing, erythematous papules across the back, shoulders, and upper arms? The papules appear to 
be in same stage of development and do not have associated comedones. The patient recently had an 
exacerbation requiring oral prednisone therapy. 


Drug-induced acne (e.g. secondary to glucocorticoid use) 


In contrast to acne vulgaris, which has lesions in various stages of development and 
commonly on face 


Drug-induced is rarely on the face 


Drug-induced acne 


+ Glucocorticoids, androgens 
Common + Immunomodulators (eg, azathioprine, EGFR inhibitors) 
triggers + Anticonvulsants (eg, phenytoin), antipsychotics 

+  Antituberculous drugs (eg, isoniazid) 


+ | Monomorphic papules or pustules 
Presentation + Lack of comedones, cysts & nodules 
+ Location & age of onset may be atypical for acne 


+ Discontinue offending medication 


M g 
anagement + Standard acne therapy unlikely to be effective 


Atopic Dermatitis/ Eczema 


Atopic dermatitis (eczema) 


e Family history of atopy (eczema, asthma, allergic rhinitis) 
e Mutation in filaggrin gene 


Risk factors 


e Acute: pruritic, erythematous patches & papules 
o Infant: extensor surfaces, trunk & face 
o Child/adult: flexural creases 

e Chronic: lichenified plaques 


Clinical features 


e Topical emollients 
Treatment e First line: topical corticosteroids 
e Second line: topical calcineurin inhibitors (eg, pimecrolimus) 


e Secondary infection 
Complications o Impetigo (eg, Staphylococcus aureus) 
o Eczema herpeticum (ie, herpes simplex virus) 


3 e Chronic with intermittent flares in early childhood 
Prognosis 
e Usually resolves by adulthood 


Type 1 Hypersensitivity 
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Atopic dermatitis distribution by age 


Child or adult: flexor surfaces 


Infant: extensor surfaces 


Antecubital 
fossae 


Volar wrists 


| Popliteal 
fossae 


Dorsal ankles 


UWorld 


Infectious complications of atopic dermatitis 


Diagnosis Pathogen 


impedida Staphylococcus aureus Streptococcus 
pyogenes 


Presentation 


e Papules & pustules with honey-crusted adherent 
angi 
e + Pain or pruritus 


2 ; “punon onus & herr rustir 
e "Punched-out" erosions & hemorrhagic crusting 
Molluscum l = 
| marc, frome | areas eget Gea pearl 
contagiosum 


il cata 


Secondary impetigo 


Nummular Eczema 


Dermatology 


Underlying atopic 


h with central clearing 


Eczema herpeticum 


Punched-out erosions 
from ruptured herpetic vesicles 
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e Nummular eczema is an idiopathic inflammatory disorder that presents with round, pruritic, scaly 
plaques, most commonly on the extremities. It is often associated with dry skin. The diagnosis is based 
primarily on clinical findings. 


Treatment includes topical glucocorticoids, emollients, and avoidance of harsh soaps. 


(1-10 cm in diameter) 


Palmoplantar Eczema 


Acute palmoplantar eczema (dyshidrotic eczema) 


e Recurrent, acute episodes 
Clinical features | e Deep-seated, pruritic vesicles & bullae at hands & feei 
e Complications: desquamation, chronic dermatitis, secondary infection 


e Clinical features usually adequate for diagnosis 
Diagnosis A 
e Biopsy: intraepidermal spongiosis, lymphocytic infiltrate 


e Topical emollients 
Treatment . z 
e High/super high-potency topical corticosteroids 


Contact Dermatitis 
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Contact dermatitis 


B r 


Pathophysiology | Type IV hypersensitivity Physical or chemical irritation 
e 


Poison oak/ivy/sumac 

Nickel e Soaps/detergents 
Triggers Rubber/latex e Chemicals 

Leather dyes e Acid/alkali 

Medications 

Primarily on exposed 

skin, well demarcated Commonly on hands 

Appearance Erythema Erythema 
Papules/vesicles Fissures 
Chronic lichenification 


T/t: Avoidance and Corticosteroids 


e What is the likely diagnosis in a healthcare worker that presents with itchy, dry skin on the hands for 
the past month? Examination shows dry and irritated skin with erythema at the fingers, finger webs, and 
dorsum of the hands. 


Irritant contact dermatitis 


likely due to excessive hand washing 


Irritant contact dermatitis 


Urticaria 


e What is the likely diagnosis in a patient with well-circumscribed and raised erythematous 
plaques with intense pruritus ? The rash occurs episodically, approximately 2 - 3x/day, with each 
episode lasting about 6 - 8 hours. 


Urticaria 
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Acute urticaria 


e Medications, insect stings 
Etiologies e Infections, rheumatologic diseases 
e Many cases are idiopathic 


Pathophysiology |e Mast cells release histamine — dermal edema 


e Pruritic, erythematous plaques (ie, wheals) 
Clinical features Each wheal lasts <24 hr, urticaria duration <6 weeks 


Diffuse or localized 


No workup for 1st episode 
Allergy testing if specific trigger (eq, food) is suspected 


Laboratory testing/biopsy if systemic symptoms are present 
2nd-generation H4 antihistamines 


Add H2 antihistamines or systemic corticosteroids if severe 
Two-thirds of cases self-resolve 


Treatment & 
prognosis 


D/D: Contact dermatitis is characterized by erythematous papules and vesicles 

¢ What is the recommended treatment for a patient that develops pruritus and multiple urticaria after 

taking amoxicillin for a sore throat? The lungs are clear to auscultation and there is no stridor. 
Antihistamines + discontinuation of amoxicillin 


the patient is having a mild drug-induced type 1 hypersensitivity reaction and thus an antihistamine 
is appropriate 


e Type-1 HS (true allergy) occurs rapidly, versus rash after Amoxycillin in IM which occurs after 5-9 days 


Psoriasis 


Plaque psoriasis 


3 . e Well-defined, erythematous plaques with silvery scale 
Skin lesions 3 
e Extensor surfaces (knees, elbows), hands, scalp, back, nail plates 


e Nail pitting 
Conjunctivitis, uveitis 
Psoriatic arthritis 


Extradermal 
manifestations 


Topical: high-potency glucocorticoids, vitamin D analogs, tar, retinoids, calcineurin inhibitors, tazarotene 


Treatment Ultraviolet light/phototherapy 
Systemic: methotrexate, calcineurin inhibitors, retinoids, apremilast, biologic agents 
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Palmar psoriasis Psoriatic nail disease 


Onycho S 
N - 


Nail pitting 


Erythemato-telangiectatic 
Papulopustular e Papules & pustules on central face 
Avoidance of triggers (eg, alcohol, spicy foods) 


Sun protection 


Treatment Gentle cleansers & emollients 
Topical metronidazole for papulopustular type 
Laser or topical brimonidine (vasoconstrictive a-2 agonist) for erythematotelangiectatic type 
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Treatment of rosacea 


General measures 


Erythematotelangiectatic rosacea 
(flushing, erythema, telangiectasia) 


e Avoidance of sun exposure, hot/spicy foods, alcohol 
e Gentle cleansers & emollients 


e Topical brimonidine 
e Laser/intense pulsed light therapy 


Papulopustular rosacea 
(small papules & pustules) 


Phymatous rosacea 
(irregular thickening of skin) 


Ocular rosacea 


(burning/foreign body sensations, blepharitis, keratitis, 


conjunctivitis, corneal ulcers) 


e First line: topical metronidazole, azelaic acid, ivermectin 
e Second line: oral tetracyclines 


e Oral isotretinoin 


e Laser therapy/surgery 


e Lid scrubs & ocular lubricants 
e Topical or systemic antibiotics (eg, metronidazole, macrolides) 


¢ What are some triggers for rosacea? 


Increase body temperatures (hot weather, hot drinks, spicy foods), alcohol 


Pityriasis Rosea 


Dermatology 


Clinical features 


Management 


Pityriasis rosea 


+ Viral prodrome 


Annular, pink herald patch on trunk 


Oval lesions in "Christmas tree" pattern 
Pruritus 


Reassurance (spontaneous resolution) 


Treatment of pruritus (eg, antihistamines) 
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Pityriasis rosea 


Initial sign 
Herald patch 


Secondary sign 
Christmas tree rash 


Seborrheic Dermatitis 


e What is the likely diagnosis in a middle-aged patient that presents with a greasy- 
looking, yellowish, scaly facial rash (pictured below) and increased dandruff? 


Seborrheic dermatitis 


predominantly affects the scalp and face, especially areas with numerous sebaceous glands 


ə Person who has a sudden breakout of seborrheic dermatitis: Screen for HIV 


Seborrheic dermatitis in adults 
itic pl : 
ereo Erythematous, pruritic plaques with greasy scales 
e Scalp, central face, ears, chest 
7 e CNS disease (eg, Parkinson disease) 
Risk factors e HIV 


e Topical antifungals (eg, selenium sulfide, ketoconazole) 


Treatment e Topical glucocorticoids 


e Topical calcineurin inhibitors (eg, pimecrolimus) 


Seborrheic dermatitis in infants 


e Scalp (cradle cap), face (eg, eyebrows), retroauricular areas 
o 
Yellow, greasy scales 
Clinical features | e Intertriginous regions (eg, neck folds, axillae, diaper area), umbilicus 
o Glistening, confluent erythema 


e + Mild pruritus; no systemic symptoms 


e First-line: emollients, nonmedicated shampoos 
Treatment a . 
e Second-line: topical antifungals or low-potency corticosteroids — 
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Seborrheic dermatitis distribution in an infant 


Scalp (cradle cap) 


Nasolabial folds Posterior ears 


©UWorld 
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Seborrheic dermatitis (cradle cap) Seborrheic dermatitis 


€ Greasy yellow scaling i 
over erythema R 


È 


| 


i Greasy, yellow scales 


Seborrheic Keratosis 


SEBORRHEIC KERATOSIS 
Looks like cancer, but isn’t 


Large, brown, greasy, “stuck on” lesions 
Elderly 


Clinical 
Leave it alone 


Biopsy if changing, if not changing, 
leave it alone. It could be cancer if it 
is changing. 


9 Main risk factor is Age. 


¢ A 80 year old patient presents complaining of a pigmented lesion on his face. Physical exam reveals 
a large, brown, greasy-looking, and crusted pigmented lesion that appears stuck on the patients face. 
What is the most likely diagnosis? 


Seborrheic keratosis 


9 Itself is benign but rapid onset multiple SK could be a Sign of malignancy (Leser Trelat Sign) 


Icthyosis Vulgaris 
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ichthyosis vulgaris 


Loss of function in filaggrin gene 
Pathophysiology o Impaired epidermal barrier 
o Reduced skin moisturization 


Onset in infancy/early childhood 
Clinical features Diffuse, scaly skin with mild pruritus 
Worse on extensor extremities, spares intertriginous areas 


Associated 
conditions 


$ y Clinical findings 
Diagnosis ; F ; : n a P s 
Biopsy if uncertain: reduce t granular in epidermis 


Long baths to remove scales 
Therapy Moisturization 
Keratolytics (eg, urea, alpha-hydroxy acid 


e What is the likely diagnosis in a patient that presents with diffusely rough, dry, and scaly skin? The 
symptoms are worse in the winter, and symptoms of dry skin have been present for most of the patient's 
life. 


Ichthyosis vulgaris 


chronic, inherited skin disorder characterized by diffuse dermal scaling 


Hyperlinear palms 


Increased linear 
creases on palms 


Erythema Nodosum 


Erythema nodosum 


late e Tender, indurated, erythematous nodules 
Clinical features : 
e Most common on anterior legs 


e Infections (eg, Streptococcus) 
e Inflammatory bowel disease 
Etiol 
tiology e Sarcoidosis 
e Medications (eg, antibiotics, oral contraceptives) 


. 
: e Spontaneous resolution (weeks) 
Natural history 
. 
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Other diseases associated with EN: endemic fungal infections (Coccidioides, Histoplasma), Behcets 


¢ What initial imaging study is recommended for patients with erythema nodosum? 
Chest X-ray 
useful to evaluate for sarcoidosis and tuberculosis, which are both associated with EN; 
sarcoidosis patients may have no other symptoms 
e The association between EN and IBD is well recognized and more commonly occurs in Crohn disease 
than ulcerative colitis. 
EN mirrors IBD disease activity, meaning that it worsens during severe IBD flares and resolves as 
those flares improve. 
¢ EN results from a delayed-type hypersensitivity reaction to antigen exposure. 


Biopsy of the nodules reveals septal panniculitis without vasculitis. 


Lichen Planus 


Lichen planus. 


Lichen planus 


5 "Ps": pruritic, purple/pink, polygonal, papules & plaques asd eel 
Lacy, white network of lines (Wickham striae) papules action 
Locations: s \ 
findings o Skin (eg, ankles, wrists) 

o Oral mucosa (white papules & plaques + erythema, mucosal atrophy, ulcers) 
o Genitalia 


Disease |e Hepatitis C 
associations | e Medications: ACE inhibitors, thiazide diuretics 


Clinical 


e Chronic symptoms 


Natural i" $ EE n 
e Formation of lesions at si ma (Kobr 


history 


ition within 2 years 


(eg, betamethasone) 
Treatment 


Wickham Striae 


Lymphedema 
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Lymphedema 


Disruption of the lymphatic system 

o Obstruction (eg, malignancy) 

o Lymph node dissection 

o Chronic inflammation (eg, recurrent cellulitis) 
o Congenital (eg, Turner syndrome) 

o Parasitic infection (eg, filariasis) 


Etiology 


Swelling, pain, heaviness 
Early: Soft skin, pitting edema 
Late: Firm & thickened skin, nonpitting edema 


Clinical presentation 


Weight loss 
Limb elevation & compression 
Physiotherapy 


Treatment 


e Inability to lift the skin on the dorsum of the second toe is highly specific for lymphedema 


i.e. positive Stemmer sign; typically occurs with advanced lymphedema, which 
causes firm, thickened, non-pitting edema secondary to deposition of collagen and adipose tissue 


Treat with manual compression therapy and weight loss/exercise 


Dermatofibroma 


¢ Dermatofibromas are nontender, firm, hyperpigmented nodules that are usually <1 cm in diameter. 
They are due to fibroblast proliferation and most commonly occur on the lower extremities. 
e What is a key distinguishing feature of dermatofibroma on examination? 

Central dimpling when pinched 


"Buttonhole" or "Dimple" sign. 


Epidermal Inclusion Cyst 
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e What is the likely diagnosis in a patient with a firm, mobile nodule on the back? The nodule does not 
change shape when pinched at the edge. The patient had a similar bump in the same location months 
ago, which spontaneously resolved. 


Epidermal inclusion cyst 


benign nodule containing squamous epithelium that produces keratin; presents as a dome-shaped, 
firm, freely movable cyst or a nodule with a central punctum 


e The lesion can remain stable or gradually increase in size but may produce a cheesy white 
discharge; it usually resolves spontaneously. 


D/D: lipomas are usually soft to rubbery and irregular, and do not typically regress and recur. 


Blistering Skin Disorders 


Pemphigus Vulgaris 


Pemphigus vulgaris 
Autoantibody target e Desmosomes (desmogleins 1 & 3) 


e Flaccid bullae & ulcers 

e Mucosal erosions 

e Separation of epidermis by light friction 
(Nikolsky sign) 


e Intraepidermal cleavage 
Histopathology e Acantholysis (detached keratinocytes) 
e "Tombstone cells" along basal layer 


e Netlike intercellular IgG 


e Systemic glucocorticoids 
Treatment e Corticosteroid-sparing agents 
e Aggressive wound care 


<60y age group 


Bullous Pemphigoid 
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Bullous pemphigoid 


Age >60 
Clinical Pruritic, tense bullae 
features Rare mucosal involvement 
Prodrome of eczematous/urticaria-like rash 


Dementia 
Parkinson disease 
Depression, bipolar disorder 


Associated 
disorders 


Histology: subepidermal cleavage 
Diagnosis Immunofluorescence: linear IgG/C3 deposition along basement membrane 
Serology: autoantibodies to bullous pemphigoid antigens (hemidesmosomes) 


e Topical therapies: high-potency corticosteroids 


Treatment R K $ k 
e Systemic therapies: corticosteroid, doxycycline 


Bullous pemphigoid 
= ~ a 


_ Tense bullae } 


Background | 
urticarial rash 


Erosion e 
(ruptured bulla) p 


Epidermolysis Bullosa 


e Epidermolysis bullosa is a group of inherited disorders characterized by epithelial fragility (eg, bullae, 
erosions, ulcers) triggered by minor trauma. 


These conditions are caused by mutations of proteins involved in intraepidermal and 
dermoepidermal adhesion complexes in the basement membrane zone. 


e There are four primary subtypes of EB (simplex, junctional, dystrophic, Kindler syndrome), with 
variable severity within subtypes. 
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EB simplex, is the most common form, which is caused by mutations in keratin genes. 


EB simplex presents in children and young adults with friction-induced blisters at the palms and 
soles and other exposed areas. 


The lesions typically heal with no residual scarring, although patients may have chronic thickening of 
the skin of the feet. 


Infants with EB simplex may develop oral blisters with bottle-feeding, but mild cases often do not 
lead to definitive diagnostic testing. 


¢ Suspected EB warrants biopsy of a fresh blister for immunofluorescence microscopy; genetic testing 
is available for confirmation. 


Treatment primarily involves careful wound care and supportive measures. 


SJS 


Stevens-Johnson syndrome & toxic epidermal necrolysis 


<10% of BSA: SJS 
Nomenclature 10%-30%: SJS/TEN overlap 
>30%: TEN 


4-28 days after exposure to trigger (2 days after repeat exposure) 
Acute influenza-like prodrome 


. 
Pa z 
clinical e Rapid-onset erythematous macules, vesicles, bullae 
. 
. 


feat 
ah Necrosis & sloughing of epidermis 


Mucosal involvement 


Drugs 

e Allopurinol 

e Antibiotics (eg, sulfonamides) 

e Anticonvulsants (eg, carbamazepine, lamotrigine, phenytoin) 
Common . 
triggers . 


NSAIDs (eg, piroxicam) 
Sulfasalazine 
Other 
e Mycoplasma pneumoniae 
e Vaccination 


e Graft versus host disease 


BSA = body surface area; NSAIDs = nonsteroidal anti-inflammatory drugs; 
SJS = Stevens-Johnson syndrome; TEN = toxic epidermal necrolysis. 


Mucositis 


Staph Scalded Skin Syndrome 
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Staphylococcal scalded skin syndrome 


Pathogenesis | e Staphylococcus aureus exfoliative toxin 


Fever, irritability 
Generalized erythema, blisters 
Epidermal shedding (Nikolsky sign) 


Clinical 
features 


Antistaphylococcal antibiotic 
Management (eg, nafcillin, vancomycin) 
Wound care 


e What is the likely diagnosis in a child that presents with generalized erythema, fever, and superficial 


flaccid bullae with a positive Nikolsky sign? 


Staphylococcal scalded skin syndrome 
Porphyria Cutanea Tarda 


Porphyria cutanea tarda 


è Blisters, bullae, scarring, hypopigmentation/hyperpigmentation 
on sun-exposed skin (eg, back of hands, forearms, face) 


e Scarring and calcification similar to scleroderma 


Clinical 
presentation 


e Hepatitis C 

e HIV 

e Excessive alcohol consumption 
e Estrogen use 

e Smoking 


Diagnostic e Mildly elevated liver enzymes and iron overload 
testing e Elevated plasma or urine porphyrin levels 


PCT is NOT inherited disorder (spontaneous 
inheritance pattern) 


Associated 
conditions 


Hair 


Female & male pattern hair loss 


Etiolo eee 
9Y |. Hormonal factors (dihydrotestosterone) 


e Chronic, progressive thinning of hair 


Clinical features | e Men: vertex, frontal hairline, temporal areas 
e Women: vertex, center of scalp (sparing of hairline) 


hasan G Men: minoxidil, finasteride 
2g e Women: minoxidil 


* Many chemotherapeutic agents preferentially target rapidly dividing cells, including hair follicle cells in 


the anagen phase. 
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Impaired cellular reproduction in the anagen phase can lead to temporary, reversible cessation of 
hair growth and rapid shedding of hair shafts (anagen effluvium) 


Telogen Effluvium 


Telogen effluvium 


Acute, diffuse, noninflammatory hair loss 


Clinical findings Scalp & hair fibers appear normal 


Hair shafts easily pulled out (hair pull test) 


Severe illness, fever, surgery 
Pregnancy, childbirth 


Triggers 
EE e Emotional distress 
e Endocrine & nutritional disorders 
e Address underlying cause 
Management 


Reassurance (self-limited disorder) 


¢ What dermatologic pathology is characterized by widespread thinning of the hair 
with normal appearing scalp and hair shafts, typically after a stressful event? Physical exam shows 
>20% of hair fibers are pulled out when pulled firmly. 


Telogen effluvium 


e.g. weight loss, pregnancy, major illness; characterized by a positive hair pull test (>10% of fibers 
is diagnostic). <10% is normal. 


Treatment is reassurance. Can occur with hypothyroidism, anabolic steroids, and 
pregnancy/childbirth (telegenic gravidarum) 


Alopecia Areata 


Alopecia areata 


A e Autoimmune attack on hair bulb cells 
Pathogenesis K : a 
e Genetic predisposition 


e Painless, patchy, nonscarring hair loss 


Clinical presentation | e Narrowing of hair shafts close to skin surface (exclamation point hairs) 
e Positive hair pull test (>5-6 hairs extracted) 


Manacemont e Mild/moderate hair loss: topical or intralesional corticosteroids 
5 e Extensive hair loss: topical immunotherapy (eg, diphenylcyclopropenone), oral corticosteroids 


exclamation point 
9 Associated with other autoimmune conditions (eg, vitiligo, hair 
hypothyroidism) 


Miscellaneous 


Senile Purpura 
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e What is the likely diagnosis in an elderly patient with multiple ecchymoses on the hands and forearms? 
The lesions are not itchy nor painful and laboratory studies are within normal limits. 


Senile purpura (perivascular tissue atrophy) 
due to age-related loss of elastic fibers in perivascular connective tissue 
e Minor abrasions that would merely stretch the skin in younger patients can rupture superficial blood 
vessels in the elderly. 


The subsequent extravasation of blood leads to ecchymosis over vulnerable areas, such as the 
dorsum of the hands and forearms. Patients can have residual brownish discoloration from 
hemosiderin deposition. 


Pseudofoliculitis Barbae 


Pseudofolliculitis barbae presents with small, painful papules in the beard area. 


It is caused by penetration of the hair shaft into interfollicular skin, often due to shaving of tightly 
curled hair. 


Complications include hyperpigmentation, secondary bacterial infection, and keloid formation. 


Management includes discontinuation of shaving or use of alternative shaving techniques. 


Keratosis Pilaris 


e Keratosis pilaris is characterized by retained keratin plugs in the hair follicles. It occurs most 
commonly on the posterior surface of the upper arm and manifests as small, painless papules; a 
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roughened skin texture; and mottled, perifollicular erythema. 


Exacerbations are common in cold, dry weather. Treatment includes emollients and topical 
keratolytics (eg, salicylic acid, urea). 


Pyoderma Gangrenosum 


Pyoderma gangrenosum 


Bours with small papule or pustule 


Clinical features / progressive, painful ulcer with purulent base & 
Precipitation of ulceration at site of injury (pathergy) 


Peak onset age 40-60 
Epidemiology Women > men 


Exclusion of other causes of ulceration (eg, infection) 
Diagnosis a 
Skin biopsy: mixed inflammation (neutrophil predomina 


Local or systemic gluc 


Pyoderma gangrenosum 


e PG is diagnosed clinically after excluding other diagnoses (eg, infection, venous ulcers, cutaneous 
cancers). 
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Biopsy of ulcer margin in RECOMMENDED 


Surgical debridement is usually avoided due to the potential of inducing pathergy; 


Insect Bites 


Common insect bites/infestation 


Pruritic, small puncta & maculopapules in 
linear groups (“breakfast, lunch, dinner” 
pattem) on unclothed skin 


Widespread itching of hair, body, or genitalia 
with visible louse 


Scabies Pruritic burrows or hemorrhagic crusts in 
p intertriginous areas 


ti 


Solitary papule, pustule, or wheal +/- pruritus 


Painless red papule +/- pruritus during the 
spring & summer 


*Some patients have no symptoms 


Scabies 


Scabies 


p e Sarcoptes scabiei mite infestation 
Pathogenesis A 
e Spread by direct person-to-person contact 


e Extremely pruritic, small, erythematous papules 

e Distribution: interdigital web spaces, flexor wrists, extensor elbows, axillae, 
Clinical features feet, umbilicus & genitalia 

e Burrows (thin serpiginous lines) may not be visible but pathognomonic if 


present 


: A e Clinical 
Diagnosis arse ae 5 . y 
e Skin scraping with microscopy is confirmatory 


e Topical 5% permethrin OR oral ivermectin 
Treatment e Treat household members & close personal contacts 
e Environmental measures (eg, launder clothing/bedding) 
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Scabies Crusted scabies 


Thick crusted 
plaques 


Erythematous papules & pustules 
with excoriations on palm 


[` 


Burns 


e The first priorities of burn management are stabilization (eg, airway, breathing, circulation) and 
resuscitation (eg, intravenous fluids) 


patients with major burns (ie, >20% total body surface area [TBSA]) receive aggressive fluid 
resuscitation, which is usually begun based on a formula (eg, Parkland formula) and then titrated to 
maintain adequate urine output (goal: 20.5 mL/kg/hr), a marker of organ perfusion. 


For accurate monitoring of urine output in these patients, a urethral catheter(eg, Foley catheter) is 
required. 


In patients who have genital burns and other burns covering a large TBSA, a catheter should be placed 
as soon as possible; delay can lead to edema that obstructs visualization and catheterization of the 
urethra. 


9 50% of calculated fluid in 1st 8 hours and rest 50% in next 16 hours. 


e Immediately after a severe burn, most infections are due to gram-positive organisms (Staph) 


¢ After > 5 days following a severe burn, most infections are due to gram- 
negative organisms (Pseudomonas) or fungi (Candida). 


Diagnosis requires quantitative wound culture (>105 bacteria/g of tissue) and biopsy for 
histopathology. 


9 Prophylactic Antibiotics are NOT indicated in burn patients. 


¢ Change in appearance of a burn wound or loss of a viable skin graft is often the earliest sign of 
wound infection. 


e.g. partial-thickness injury turns into full-thickness injury 
¢ 2 most common burn infection pathogens: Pseudomonas aeruginosa and Staphylococcus aureus 


T/t: Piperacillin-tazobactam or a carbapenem, in combination with vancomycin 


Dermatolo 
gy https://t.me/usmleinnercircle 593 


e Patients with severe burn injuries are at high risk for sepsis. Careful attention must be given to the 
following findings heralding the onset of burn wound sepsis: 


e Temperature <36.5 C (97.7 F) or >39 C (102.2 F) 


e Vital sign changes, including progressive tachycardia (>90/min) or tachypnea (>30/min), or 
refractory hypotension (systolic blood pressure <90 mm Hg) 


e Evolving laboratory abnormalities (eg, leukocytosis or leukopenia, thrombocytopenia) 


e Evidence of organ hypoperfusion and/or dysfunction, such as oliguria or new-onset enteral 
feeding intolerance. 


T/t: Take blood and wound cultures and start empiric antibiotics 


e Removal of eschar through early (eg, within 5 days of injury) wound excision and grafting reduces 
the risk of both noninvasive and invasive burn wound infections. 


e Inthe operating room, layers of devitalized tissue are progressively removed until capillary bleeding is 
encountered (ie, tangential excision). 


e This is followed by application of split thickness skin grafts or, if graft donor sites are unavailable, 
other temporary coverage (eg, cadaveric skin, manufactured skin substitutes). 


e Burn victims with oropharyngeal inflammation/blistering or carboxyhemoglobin levels 
> 10% should be intubated to prevent upper airway obstruction by edema. 


other indications for intubation include burns on the face, oropharyngeal carbon deposits, stridor, 
and history of confinement in a burning building; 


the supraglottic airway is very sensitive to direct thermal injury with subsequent edema/blistering, 
which can cause obstruction 


e Circumferential, full-thickness burns can result in eschar formation that restricts venous/lymphatic 
drainage, leading to acute compartment syndrome. 


may warrant surgical escharotomy to relieve pressure 


Hypermetabolic response in burn injury 


Moderate to severe burn injury (eg, inhalational, high-voltage electrical, TBSA >20%) 
t Inflammatory mediators, which result in t catecholamines, glucocorticoids & glucagon 


Hyperdynamic circulatory response: tachycardia, hypertension 
t Gluconeogenesis & insulin resistance: hyperglycemia 

tî Basal metabolic rate: t basal body temperature 

t Protein & lipid catabolism: f lean muscle wasting 


Clinical features 


Early burn excision & grafting 

Beta blockade (eg, propranolol) 

Glycemic control (eg, insulin) 

Nutritional support & anabolic steroid therapy (eg, oxandrolone) 


Treatment 


TBSA = total body surface area. 


Burn Nutrition 


¢ Enteral nutrition (EN) (ie, intestinal route) is preferred over parenteral (ie, intravenous) nutrition in 
patients with burn injuries because EN is associated with multiple clinical benefits, including the 
following: 
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e Trophic effects on the intestinal mucosa and gut- and mucosa-associated lymphoid tissue, resulting 
in maintenance of gut integrity and decreased bacterial translocation 


e Reduced rates of sepsis and other infectious complications (eg, pneumonia) 
e Decreased mortality 


Arousable patients may be able to eat; if not, a flexible, small-bore nasogastric feeding tube (eg, 
Dobhoff tube) can be placed, even with facial burns. 


e Initiated within 24 hours of the burn, beginning at a low rate (ie, trickle feeding) 


Given the increased protein catabolism in patients with moderate to severe burns, high-protein, high- 
calorie formulas are typically used. 


9 This is done not just burns but ALL critically ill patients 


9 Normal bowel sounds and/or evidence of bowel function (eg, passing flatus or stool) are 
NOT required for initiation of EN because they are indicative only of contractility rather than 
mucosal integrity and absorptive capacity. 


Electric Burns 


e In patients with high-voltage electrical injuries, tissue damage occurs from both the direct injury 
caused by electricity and from the secondary conversion of electrical energy to thermal energy. Because 
bone (with its high resistance to electrical current) generates the most heat as current passes through the 
body, thermal injury to internal tissues surrounding the bone (eg, skeletal muscle) often exceeds the 
visible injury to external tissues (eg, skin). Skeletal muscle necrosis in patients with high-voltage 
electrical injuries often leads to the following clinical features: 


e Acute compartment syndrome from intracompartmental muscle swelling 
e Rhabdomyolysis, with leakage of muscle contents, including heme pigment, into the circulation 
e Heme pigment-induced acute kidney injury (eg, intratubular cast formation) 
Patients should be monitored for these conditions and should receive aggressive IV fluid resuscitation. 


Because of the risk of hyperkalemia from rhabdomyolysis, potassium-containing IV fluids should be 
avoided. 


Vascular Tumors 


Angiosarcoma 


e Secondary angiosarcoma is a malignant endothelial tumor that develops 4-8 years after breast 
cancer therapy. 


Risk factors include radiation therapy and chronic lymphedema. 
Typical lesions are red, bruise-like plaques and purple papules and nodules. 


Timely biopsy is recommended for diagnosis because the cancer readily metastasizes. 
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Secondary angiosarcoma due to radiation therapy 


Purpuric nodules Pes 


< Purpuric patches without 


Pyogenic Granuloma 


Pyogenic granuloma 


¢ Pyogenic granulomas (Lobar Capillary Hemangioma) are small vascular tumors composed of 
abnormal capillaries and granulation tissue. 


They typically present as friable, dome-shaped nodules on the hands, trunk, or oral mucosa/gingiva 
that can bleed with minor trauma. 


Pyogenic granulomas are common in pregnancy and usually regress postpartum. 


Bacillary Angiomatosis 
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Bacillary angiomatosis 


Bartonella henselae/quintana 


Epidemiology Cat exposure or homelessness (lice) 


Severe immunocompromise 
o Advanced HIV (CD4 <100/mm*) 


Vascular cutaneous lesions 
(papular, nodular, peduncular) 


Systemic symptoms 


Menitcatations (fever, night sweats, fatigue) 


Organ involvement rarely 
(liver, bone, CNS) 


Lesional biopsy with 


Diagnosis microscopy/histopathology 


e Doxycycline or erythromycin 
e Antiretroviral therapy 


Treatment 


Pedunculated/exophytic lesions and liver involvement 
are more typical of BA than Kaposi sarcoma 


9 The lesions stain positive with Warthin-Starry stain 


Kaposi Sarcoma 


Kaposi sarcoma 


Endothelial tumor caused by human herpesvirus 8 
Etiology Most common malignancy in patients with untreated HIV 
Endemic in certain African & Mediterranean regions 


Cutaneous lesions: 

o Violaceous, red, or brown flat lesions grow into papules 
o Most common along skin folds 

o Pruritus, pain & friability are rare 

o Lymphedema distal to lesions 

Visceral lesions: 

o Lungs & gastrointestinal tract most common 

o May cause life-threatening bleeding 


HIV-associated KS: 


Manifestations 


o Antiretroviral therapy initiation 


o Local or systemic chemotherapy rarely required 
Endemic KS: 


o (Surgery local therapy are primary modalities 


KS = Kaposi sarcoma. 


e What is the likely diagnosis in a patient with poorly controlled HIV that develops multiple violaceous 
papules in the groin region? 


Kaposi sarcoma 


may require biopsy (lymphocytic infiltrate) to help differentiate from bacillary angiomatosis 
(neutrophilic infiltrate) 


Skin Tumour 
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BCC 


Basal cell carcinoma 


Sun/ultraviolet light 
Risk factors Fair skin 
lonizing radiation 
Skin-colored, pearly nodule + rolled borders 
Telangiectanewessel 
+ Central ulceration, local invasion 
Diagnosis Shave, punch, or excisional biopsy 
First-line: 
o Surgical excision with 4-mm margins 
o Mohs micrographic surgery (face/high-risk tumors) 


Clinical 
features 


Treatment 


iracil, topical imiquimod, C&E (low-risk tumors only) 


C&E = curettage & electrodesiccation. 


«In an excisional biopsy, the entirety of the visible lesion is removed, usually without excising a 


margin of surrounding skin. 


If the biopsy confirms BCC, additional excision with 4-mm margins is done with the goal of 


completely removing cancerous tissue 


SCC 


Squamous cell carcinoma of skin 
Sun/ultraviolet, ionizing radiation exposure 
Risk factors Chronic scars/wounds/burn injuries 
Immunosuppression 
SANDIN x 
Clinical features + Ulceration 
SCC in situ: well-demarcated patches/plaques 


Punch, shave, or excisional biopsy - 
Diagnosis were : Scenes 
Jy stic S 


SCC in situ 
Excision with 4- to 6-mm margins 


e Excision with 4- to 6-mm margins 


Treatment 
ores e Mohs micrographic surgery 


5-FU = 5-fluorouracil; C&E = curettage & electrodesiccation; SCC = squamous cell carcinoma. 
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Squamous cell carcinoma in situ (Bowen disease) 


*Thickened, rough plaque with wrinkles. 


NOT pruritic or painful. Limited to epidermis. Do BIOPSY 


Squamous cell carcinoma Cutaneous squamous cell carcinoma (poorly differentiated) 


=m RAPEN y z - 


Beefy red tumor 


; | 


9 SCC is the most common skin malignancy in immunocompromised patients, 
BCC is more common in the general population 


¢ In dark-skinned patients, SCC typically affects non-sun-exposed surfaces and areas with chronic 
inflammation (eg, venous stasis ulcers) or chronic scarring (eg, burn scars). 


In addition, high-risk human papillomavirus infection can cause genital and periungual SCC. 


Perineural invasion can cause local paresthesia. Metastatic disease should be suspected 
when regional lymphadenopathy is present. 


e Which type of skin cancer is most likely to arise from chronically wounded, scarred, or inflamed skin? 
Squamous cell carcinoma 


SCC arising in chronic wounds tends to be more aggressive 
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e Marjolin's ulcer at the site of an old burn or continuously draining sinus is a risk factor for squamous 

cell carcinoma. 

e Skin ulceration that fails to heal in the site of chronic burn wound. Biopsy is most likely to show what? 
Squamous cell carcinoma secondary to Marjolin Ulcer (perform punch biopsy) 


SCC is most offen associated with ultraviolet exposure but can arise within chronic wounds, scars, 
or inflammed skin 


SCC arising within a burn wound is known as a Marjolin ulcer 


Actinic Keratosis 


Actinic keratosis 
Erythematous, scaly papules; rough plaques 


Clinical features 
Sun-exposed areas 


Clinical appearance 


Biopsy if features of possible SCC (eg, size 21 cm, rapid growth, ulceration, tenderness) 


Chronic/persistent 


Diagnosis 


Prognosis 


| 
| 


t Ga Scaly papules/plaques 
e (sandpaper-like texture) 


Deep wrinkles 
(photodamage) 


e Rapidly growing nodule with ulceration & keratin plug 
e Often shows spontaneous regression/resolution 


e Rapid growing, dome-shaped nodule with a central keratin-filled center 
Keratoacanthoma 


Resembles SCC! 
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Regress spontaneously 


Melanoma 


Visual assessment of melanoma 
e Asymmetry 


ABCDE criteria Border irregularity 


EEE Color variation (within lesion or compared to other lesions) 
Diameter 26 mm 


Evolving appearance over time 


7-point checklist Major criteria: change in size, shape, or color 
(21 major or 23 minor is suspicious) | e Minor criteria: size 27 mm, local inflammation, crusting/bleeding, sensory symptoms 


| Uslyducktingsign | e One lesion is significantly different from others on the patient 


e What is the next step in a patient with no ABCDE features of melanoma but a positive "ugly duckling 
sign"? 


Biopsy (with initial margins of 1-3 mm) 


9 A mole may represent melanoma if it appears substantially different from others ("ugly duckling 
sign"), itches or bleeds, or develops nodularity. If melanoma is suspected, an excisional 
biopsy should be obtained. 


Nail melanoma with the Hutchinson sign 


Melanoma depth of invasion 


Stratum 
granulosum 


Papillary 
dermis 


Breslow depth (mm) 


Reticular 


©UWorld 


Pennbin OF ed Vannina 1 A 


Most important prognostic indicator in malignant 
melanoma. 


Dermatolo 
gy https://t.me/usmleinnercircle 


601 


Extension of brown/black pigment from nailbed to adjacent 
cuticle 


9 Nail melanomas present as longitudinal, pigmented bands in the nail plate (longitudinal 
melanonychia). Longitudinal melanonychia that involves multiple nails, is stable over years, 
or is <3 mm wide is usually benign. 


However, lesions that are larger, have indistinct borders, change appearance over time, or 
extend into the nail folds are suggestive of melanoma. 


Drugs 


Common drugs associated with photosensitivity reactions 


Tetracyclines (eg, doxycycline) 
Chlorpromazine, prochlorperazine 


Diuretics Furosemide, hydrochlorothiazide 


| Others Amiodarone, promethazine, piroxicam | 


e What antibiotic is frequently prescribed for treatment of acne and associated with photosensitivity as 
an adverse reaction? 


Doxycycline 


manifests as exaggerated sunburn reactions with erythema, edema, and vesicles in sun-exposed 
areas 


e Phototoxic drug reactions result from the production of reactive oxygen species by the interaction of 
drug metabolites with ultraviolet radiation. 


These reactive oxygen products then directly damage cell membranes and DNA. 


e Topical (eg, sunscreens) and systemic medications can also cause photoallergic reactions, in which 
ultraviolet light alters the structure of the drug, which then induces a delayed hypersensitivity reaction. 


These skin manifestations are typically eczematous in appearance. 


Prior sensitization is required for a photoallergic response, but not a phototoxic reaction. 


Paeds 
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e Umbilical granuloma: soft, moist, pink, pedunculated lesion after the umbilical cord separation 


T/t: Silver nitrate 


Neonatal Rashes 


Benign neonatal rashes 


Erythema toxicum 


neonatorum 


Miliaria rubra 


Dermatology 


Neonatal pustular 
mel 

Neonatal 
pustulosis 


lanosis 
cephalic 


Onset 


Any 
age, 
but not 


present 
at birth 


e Around 


age 3 
weeks 


Clinical features 


e Pustules with 
erythematous 
base on trunk & 
proximal 
extremities 


Firm, white 
papules on face 


e Erythematous, 


papular rash on 
occluded & 
intertriginous 
areas 


Nonerythematous 
pustules — 
evolve into 
‘macules with 


Diffuse, may 


involve palms & 


Erythematous 
papules & 
pustules on face 


& scalp only 


Management/resolution 


Resolves within a 
month 


Avoid overheating 
(eg, cool 
environment, 
thin/cotton clothing) 
If severe, topical 


e Pustules resolve 


within days 
Hyperpigmentation 
may last months 


Resolves in weeks to 
months 
If severe, topical 

or 
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Erythema Toxicum Neonatorum 


Cephalic Pustulosis 
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¢ Neonatal cephalic pustulosis presents with erythematous papules and pustules limited to the face and 
scalp around age 3 weeks. 


Management is typically limited to daily cleansing with gentle soap and water, and self-resolution 
without scarring is expected within weeks to months. 
Miliaria Rubra 


e Miliaria (heat rash) is due to blockage of the eccrine sweat ducts in the setting of increased heat or 
humidity. 


It is most common in newborns and young children; manifestations can range from small, thin-walled 
vesicles to patches of erythematous papules or pustules. 


Management involves avoidance of overbundling and synthetic fabrics and switching to thin 
clothing made of breathable material (eg, cotton). 


Miliaria rubra (heat rash) 


Fine, erythematous papular rash 


Congenital Pigmented Lesions 
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Common pigmented lesions in childhood 


Congenital dermal Congenital 
Café-au-lait spots melanocytosis melanocytic nevus 


+ Flat, hyperpigmented patches + Blue-gray patches + Benign melanocyte 
+ Associated with McCune-Albright * More common in Asians + proliferation 

syndrome or neurofibromatosis & African Americans + T Density of hair follicles 
Ouworld 


dermal melanocytossis 


Melanocytic Nevus 


e Congenital dermal melanocytosis (Mongolian Spots) is commonly found in African, Asian, and Hispanic 
infants and presents as gray-blue macules, most commonly on the sacrum and buttocks. 


The spots usually fade spontaneously during childhood. 


CDM should be documented as these patches can be mistaken for bruises, potentially raising 
concern for coagulopathy or child abuse. 


Vascular Lesions in Childhood 
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Common vascular lesions in childhood 


Nevus flammeus 
(port-wine stain) 


Nevus simplex Hemangioma 


+ Red to purple patches * Blanching pink patches * Bright red raised plaque 
that do not regress that fade with time * Undergoes proliferation 
+ Respect midline + Usually located on followed by involution 
eyelids, glabella, 
and nape of neck 


nevus simplex 


Nevus sebaceous; elevated lesion with surrounding 
alopecia 


Infantile Hemangioma 
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Infantile hemangioma 


Appears days to weeks after birth 
Natural history Proliferation (age 0-6 months): growth of bright red, soft, raised plaque 
Involution (age >6 months): deep red/violet lesion that regresses in size 


Clinical diagnosis 

Special considerations: 

o 25 cutaneous lesions — liver ultrasound 

o Facial/segmental — echocardiography & MRI of the head (ie, PHACE) 
o Cervicofacial (beard distribution) — laryngoscopy 

o Lumbosacral — spinal ultrasound 


Observation iforiiatilesions 
eta-blocker therapy (eg, propranolol) for high-risk features: 
Large, facial, segmental, &/or rapidly growing (ulceration/scarring) 
Management Periorbital (visual impairment) 
Hepatic (high-output heart failure) 
Subglottic (airway obstruction) 


PHACE = posterior fossa anomalies, hemangioma, arterial anomalies, cardiac anomalies, eye anomalies. 


¢ Propranolol acts by local vasoconstriction to limit further growth, promoting regression of the lesion. 


Surgery 


Necrotising Fasciitis 
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Features of necrotizing fasciitis 


Streptococcus pyogenes (group A Streptococcus) 
e Staphylococcus aureus 
e Clostridium perfringens 
Polymicrobial 


Microbiology 


Bacteria spread rapidly through subcutaneous tissue & deep 
fascia, undermining the skin 
Most commonly involves the extremities & perineal region 


Pathogenesis 


Often antecedent history of minor trauma 
Erythema of overlying skin 

Swelling & edema 

Pain out of proportion to examination findings 
Systemic symptoms (eg, fever, hypotension) 


Clinical 
manifestations 


Treatment Requires surgical débridement & broad-spectrum antibiotics 


ə Vancomycin + Piperacillin-Tazobactum + Clindamycin 


Surgical Site Infection 


Risk of surgical site infection 


e Malnutrition/hypoalbuminemia, obesity 

e Glucocorticoids, immunosuppressive drugs, chemotherapy, radiation 
e Smoking 

e Uncontrolled diabetes, peripheral artery disease, venous insufficiency 
e Concurrent infection at another site 

e Advanced age 


Patient factors 


e Emergency surgery 

e Surgery for malignancy 

e Open surgical approach 

e Inadequate site preparation & antibiotic prophylaxis (as appropriate) 


Personnel factors i inden hana ioen 
e Inappropriate attire/gloving 


Antibiotics for SSI prevention 


Procedural factors 


Wound 
classification 


Procedure 
examples 


Typical 
contaminants 


Antibiotic prophylaxis 


1st-line: cefazolin 
Alternatives: vancomycin, 
clindamycin 


Cardiac, neurological, orthopedic, Skin flora: Streptococcus, Staphylococcus 
vascular aureus & coagulase-negative staphylococci 


Gastrointestinal, genitourinary, č 3 es í Based on surgical site, 
Clean- , Š Skin flora, gram-negative bacilli, enterococci 
„a| gynecologic/obstetric, head & neck, : broader coverage often 
contaminated = & endogenous flora of the viscus rae 
thoracic indicated 


*Uninfected, uninflamed, the viscus is not entered. 
, respiratory systems) is entered under controlled conditions. 


SSI = surgical site infection. 


¢ Necrotizing surgical site infections are usually poly-microbial. 


Key Points and Symptoms 


1. Pain, edema, erythema beyond surgical site 


2. Systemic signs 


3. Paresthesia at edges of wound 


Dermatology 
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4. Cloud-gray, purulent discharge (“dishwater drainage") 
5. Subcutaneous gas or crepitus 
6. Occur commonly in paients with diabetes and are usually polymicrobial 


7. Most important step is surgical exploration and debridement 


Timeline of cause of postoperative fever 


* Tissue trauma + Nosocomial + SSl’/catheter + Viral infections 
+ Blood products infections site infection . ssi 
+ Malignant + SSl'/catheter + Clostridioides 
hyperthermia site infection (formerly Clostridium) 
* Noninfectious difficile 
(0, BE, OMT) , Drug fever 
* PE/DVT 
— - al = 4 .f « «¢. — 
0 6 hr 24 hr 1 wk >1 mo 
Immediate | Acute | Subacute | Delayed | 


SSI’ = Due to group/A Streptococcus (GAS) or Clostridium perfringens 
SSF = Due to other organisms (not GAS or C perfringens) 
SSF = Due to indolent organisms 


DVT = deep venous thrombosis; MI = myocardial infarction; PE = pulmonary embolism; SSI = surgical site infection. 
©uWorld 


9 e Surgical site infection is a relatively common complication of abdominal surgeries 
associated with increased morbidity and mortality. Delayed primary closure is a wound 
management technique used for infected wound sites, such as those as a result of a traumatic 
injury or those with evidence of contamination. It involves leaving the wound open, often with 
negative wound pressure therapy, to allow underling tissues to drain, which decreases the 


risk for surgical site infection. 


Wound Dehiscence 


Superficial dehiscence 


Fascia (muscle aponeuroses) 


Skin 
Subcutaneous tissue 


Peritoneum 


Omentum — 


Lh 
a La L 
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e Superficial wound dehiscence is a separation of the skin and subcutaneous tissue with an intact 
rectus fascia. It typically develops within the first postoperative week and occurs secondary to an 
abnormal subcutaneous fluid buildup (eg, seroma), resulting in a scant serosanguineous fluid 


drainage. 


o T/t: Regular Dressing only 


e Deep (fascial) wound dehiscence involves the rectus fascia (ie, nonintact) and results in exposure 


of the intraabdominal organs to the external environment. 
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o T/t: Surgical Emergency 


Ulcers 


Decubitus Ulcer 


e A patient presents with a foot ulce. She had a stroke 3 months ago and now has residual hemiparesis. 


Current medical problems include hypertension, diabetes, hyperlipidemia, coronary artery disease, and 
dementia. 


What is the most likely cause of this patients ulcer? 
Pressure (decubitus) ulcer 


While this patient is a vasculopath, they commonly present on the tips of the toes. 


Apthous Ulcer 


Aphthous ulcer 


Painful, discrete ulcer A) ` 
with white base aa f] 


Diabetic Ulcer 
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Diabetic plantar ulcer 


p 


Toe clawing & subluxation 
a (motor neuropathy) 


`~ 


a 
g Plantar ulcer (t pressure 
J 


(autonomic neuropathy 
causes | sweating) 


e Sensory neuropathy exposes the tissues to increased trauma (eg, friction from shoes due to 
decreased pain sensation) and pressure (eg, stomping feet due to decreased proprioception), and 
causes unawareness of tissue injury that can delay treatment. 


e Autonomic neuropathy causes loss of autonomic tone in the arteriolar and capillary circulation, 
leading to shunting of blood from the arterioles to the veins and decreased tissue perfusion. 


e Motor neuropathy can cause atrophy of the small intrinsic muscles of the feet, leading to 
unopposed action of the large lower leg muscles, and clawing of the toes with hyperextension at the 
metatarsal-phalangeal joints. As a result, pressure is redistributed to the metatarsal heads, 
increasing susceptibility to callus formation, skin breakdown, and ulcer formation. 


9 Dont forget to check for Osteomyelitis in Diabetic Ulcers by Imaging or Biopsy if you suspect 
it 
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CNS, Eye, Ear 


Physiology 
Speech 
Idiopathic Intracranial Hypertension 
Headache 
Raised ICP 
Thunderclap Headache 
Seizures 
Focal Seizure 
Absence Seizure 
Status Epilepticus 
Mental Examination 
GCS 
Movement Disorders 
Post Hypoxic Myoclonus 
Gait Disorders 
Stroke 
Cerebellar Hemorrhage 
Ischemic Stroke 
Subdural Hematoma 
Subarachnoid 
Lacunar 
Malignant Hemispheric Infarction 
Spinal Cord 
Compression 
Central Cord Syndrome 
Anterior Cord Syndrome 
Cauda Equina & Conus Medullaris 
UMN 
ALS 
Autonomic Dysreflexia 
Demyelinating Disorders 
Multiple Sclerosis 
Transverse Myelitis 
Neuromyelitis Optica 
GBS 
Miller Fisher Syndrome 
CIDP 
Neurodegenerative disease 
Dementia 
Parkinsons 
Multiple System Atrophy 
Progressive Supranuclear Palsy 
Alzheimer Disease 
FrontoTemporal Dementia 
Vascular Dementia 
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CJ Disease 
Adrenoleukodystrophy 
Alcohol Cerebellar Degeneration 
HIV Neurocognitive Dysfunction 
CNS Tumours 
Metastatic Brain Lesions 
Meningioma 
Schwannoma 
Choroid Plexus papilloma 
Neurocutaneous Disorders 
NF 
Tuberous Sclerosis 
VHL 
Sturge Weber 
Infection 
Meningitis 
Brain Abscess 
Spinal Epidural Abscess 
Brain Herniation 
Miscellaneous 
Ageing 
Tick Paralysis 
Skull Fracture 
CSF Rhinorrhea 
Venous Sinus Thrombosis 
Cavernous Sinus Syndrome 
Distal Symmetric Polyneuropathy 
Concussion 
Traumatic Brain Injury 
Paroxysmal Sympathetic Activity 
Coma 
Ventriculoperitoneal Shunt 
Diffuse Axonal Injury 
Facial Palsy 
CNS Drugs 
Anti-Epileptic 
Anesthesia 


Epidural 
Malignant Hyperthermia 
NeuroMuscular Blockers 


Paeds 
Spina Bifida 
Head Trauma 
Hydrocephalous 
Microcephaly 
Macrocephaly 
Cephalohematoma 
Stroke 
Hemiplegia 
Intraventricular Hemorrhage 
Paeds Seizures 


CNS, Eye, Ear 


https://t.me/usmleinnercircle 


613 


Infantile Spasms (West Syndrome) 


Lennox Gastaut Syndrome 
Febrile Seizures 
Cerebral Palsy 


EYE 


Ambylopia 
Glaucoma 
Closed Angle 
Corneal Abrasion 
Optic Nerve Injury 
Open Globe Injury 
Orbital Compartmental Syndrome 
Hyphema 
Strabismus 
Retinoblastoma 
Photokeratitis 
Retinal Vein Occlusion 
Retinitis Pigmentosa 
Diabetic Retinopathy 
Infection 
Orbital Cellulitis 
Conjuctivitis 
Retinitis 
Endopthalmitis 
Keratitis 
Dacryocystitis 
Hordeolum/ Stye 
Blepharitis 
Uveitis 
Dacryostenosis 
Eye Drugs 


EAR 


Infection 
Otitis externa 
Malignant Otitis Externa 
Otitis Media 
Otitis Media with Effusion 


Chronic Suppurative Otitis Media 


Cholesteatoma 
Eustachian Tube Dysfunction 
Barotrauma 
Hearing Loss 
Vertigo 

Perilymphatic fistula 
Vestibulopathy 
Otosclerosis of Ear 
Auricular Hematoma 


Physiology 
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Speech 


Common types of aphasia 


Arcuate fasciculus 


Aphasia Spontaneous =. P 
Comprehension Repetition Associated features 
Sparse & Relatively s Right hemiparesis 
jóia iia lh 
Fluent & 
P Greatly . Right superior visual 
Wernicke voluminous but REP Impaired 
Es lacke meaning (Ea | me | eer 
. Fluent with Relatively 
Conduction | phonemic errors preserved Very poor 


Idiopathic Intracranial Hypertension 


Idiopathic intracranial hypertension 
e Women of childbearing age 
Risk factors e Recent weight gain/obesity 
e Medications (eg, retinoids/vitamin A, tetracyclines, growth hormone) 
Pathophysiology | e Impaired CSF resorption & intracranial venous hypertension 
e Headache/nausea/vomiting 
Clinical e Visual changes (transient obscurations; vision loss; diplopia due to abducens nerve [CN VI] palsy) 
features e Pulsatile tinnitus 
e Retrobulbar pain/neck pain/back pain 
e Papilledema & enlarged blind spots 
MRI to rule out 
Diagnosis . to rule out mass lesions/hydrocephalus 
e MR venography to rule out venous thrombosis 
e Lumbar puncture: elevated opening pressure 
e Weight loss, including bariatric surgery 
Treatment 
realment | ¢ Carbonic anhydrase inhibitor (acetazolamide, topiramate) 
CSF = cerebrospinal fluid. 


> 200 mm H20 in a non-obese patient or > 250 mm H20 in an obese patient 


e What is a worrisome sequela 


Blindness 


e of pseudotumor cerebri if left untreated? 


e Treatment for refractory pseudotumor cerebri may involve optic nerve sheath 


fenestration surgery or lumb 


short-term use of corticosteroids or serial lumbar puncture can serve as bridging therapy while 


awaiting surgical treatment 
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Evaluation of suspected idiopathic intracranial hypertension 


Headache + vision changes | 


| 


Clinical assessment 


* Headache quality (eg, positional) 
+ Weight changes/elevated BMI 


bd jeurologic examination 


Suspected T | 


Visual assessment 


Management of 


idiopathic intracranial hypertension 


Weight reduction 
counseling 


| 


Evaluation of visual function: 


Vision threatened | 4«— 


+ Visual acuity 


No immediate 
threat to vision 


| + Visual field testing 


Acetazolamide + 
consider repeat LP 


| 


Symptom burden: 
+ Headaches 


é temporizing F ; 
sual acuity or n + Diplopia 
yi r fi lumbar drain + Tinnitus 
+ Funduscopy | | a 
Papilledema 
Surgery (eg, CSF | 


Evaluate for mass lesions 
+ Urgent imaging (eg, CT/MRI) 
+ Consider venography (if concern 
for CVST) 


Negative maano | 


Lumbar puncture 


Opening pressure >250 mm H,O 
No signs of infection 


Likely idiopathic intracranial 
hypertension 


CVST = cerebral venous sinus thrombosis; ICP = intracranial pressure. 


Headache 


shunt, optic nerve | 


Debilitating and/or Tolerable and 
fenestration) 


progressive symptoms stable symptoms 


| | 


Acetazolamide 
+ Surgery (eg, CSF 
shunt) 


Close follow-up: 

+ Symptoms 

+ Visual function 

+ Continue weight 
reduction 


CSF = cerebrospinal fluid, LP = lumbar puncture. ©vuworld 


Ouword 


Sex 


Family 
history 


Onset 


Often unilateral 


Location 


Character 
Duration 


Associated 
symptoms 


[ene oe 


Ea byes Female > male Male > female Female > male 
predilection 
ecg EE 


During sleep Under stress 


Auras, photophobia, 
phonophobia & nausea 


Types of headache 


Tension 


> Band-like pattern around the 
Behind one eye i 
head (bilateral) 
Excruciating, sharp & steady Dull, tight & persistent 
15-90 minutes 30 minutes to 7 days 


Sweating, facial flushing, nasal congestion, Muscle tenderness in the head, 


lacrimation & pupillary changes neck, or shoulders 


Headache 
subtype 


Migraine 


Tension-type 


Characteristics of chronic headache 


Clinical presentation 


Female predominance 
Unilateral, throbbing 
Nausea/vomiting, photophobia 


Gradual onset, bilateral pressure 
Mild to moderate without pericranial muscle tenderness 


Cluster 


Medication 
overuse 


Male predominance 
Unilateral, trigeminal distribution with ipsilateral autonomic 
symptoms 

Duration 15 min to 3 hr, circadian periodicity 

Improves with oxygen therapy 


Develops or worsens with daily medication use 
Similar pattern to chronic migraine or tension-type headache 


e Although overuse of any type of acute headache medication can lead to MOH, butalbital-containing 
products, acetaminophen, and opioids are the most commonly implicated drugs. 
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Management involves cessation of the culprit drug with consideration of concomitant initiation of 


preventive therapy. 
The dx is made when patient experience headache atleast every other day and take pain medicine 
atleast every other day. 


¢ Aura may include visual (eg, wavy lines, visual loss), sensory (eg, paresthesia, numbness), auditory 
(eg, sounds, hearing loss), and motor (eg, tremors, weakness) dysfunction. 


Women with migraine, particularly those associated with aura, are at increased risk of ischemic 
stroke 


Migraine aura is thought to involve sequential depolarisation of cortical neurons starting with the 
occipital cortex 


Migraine in children 


Epidemiol Equal incidence in boys & girls until puberty 
i iolo 
p Iy 1t Risk in adolescent girls 


Pulsatile/throbbing headache lasting hours to days 

Bilateral* or unilateral 

Associated symptoms 

o Photophobia & phonophobia 

o Nausea/vomiting 

o Autonomic symptoms* (eg, facial sweating, tearing, nasal congestion) 
+ Preceding aura (eg, scintillating scotoma) 

Normal neurologic examination 


Clinical features 


Acetaminophen, nonsteroidal anti-inflammatory drugs 
Triptans 

Antiemetics (eg, promethazine, prochlorperazine) 
Ergots (eg, dihydroergotamine) 


Abortive treatment 


*Not typical of adult migraines. 


Management of migraines in pregnancy Migraine therapies 


Nonpharmacologic therapy: 
rest, hydration, heat 


Triptans (eg, sumatriptan) 

NSAIDs (eg, naproxen) 

Acetaminophen 

Antiemetics (eg, metoclopramide, prochlorperazine) 


Abortives 


n 
Acetaminophen 


Ergots (eg, dihydroergotamine) 


Y 
*Antiemetics (eg, promethazine), 
codeine, caffeine/butalbital 


Topiramate 


Divalproex sodium 
Tricyclic antidepressants 


Preventives 


v 
**Nonsteroidal anti-inflammatory 
drugs (eg, naproxen) 


Beta blockers (eg, propranolol) 


B Blockers preferred in pregnancy with lowest possible 
dose for prevention 


Y 


Opioids (eg, oxycodone) 


*Can be used in conjunction with acetaminophen. 
**2nd trimester only. 
©UWorid 


e What is the likely diagnosis in an adolescent that presents with recurrent episodes of bifrontal 
headache accompanied by nausea and photophobia? 


Migraine 
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migraines in children are often bifrontal and of shorter duration; first-line treatment in children 
includes acetaminophen or NSAIDs (triptans may be used as a second-line treatment) 


Coadministration of a triptan and an ergot derivative or an additional triptan after a first 
dose may result in prolonged vasospasm due to overactivation of serotonin receptors, 
which can lead to severe elevations in blood pressure, myocardial infarction, or stroke. 


¢ What is the next step in management for a patient that presents with bifrontal headaches upon 
awakening with associated nausea, vomiting, and blurry vision for the past month? 


MRI of the brain 
warning signs that warrant early imaging include: 
Neurologic findings: Seizure, changes in consciousness, specific deficits 


Differences compared to prior headaches: Change in frequency, intensity, characteristics 
Other: New at age >40, sudden onset, trauma, present on awakening 


e Do tension headaches cause throbbing or constant pain? 


Constant/steady pain 


important distinguishing feature from migraines 


Raised ICP 


¢ Symptoms of increased intracranial pressure include headache that is worse in 
the morning, nausea/vomiting, and mental status changes. 


the headache classically worsens throughout the night (while lying supine), waking the patient up in 
his/her sleep 


e Manoeuvres that increase intracranial pressure include leaning forward, Valsalva, and coughing. 
Look for patient with headache that gets worse when they lean forward 


(important D/D here is Sinusitis which they will try to trick you with so be careful!) 


Q Signs of Raised ICP: 
1. Headache: Worse in morning, straining, bending forward 
2. Transient Bilateral Vision Loss: Varies acc to Head position 
3. Enlarged Physiologic Blind Spot 


e Cushing triad is a poor prognostic sign of raised ICP and often indicates cerebral herniation is 
imminent. 
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Interventions to reduce intracranial pressure 


| Brain parenchymal a z n È 
i e Osmotic therapy (eg, hypertonic saline, mannitol) to extract water 
volume 


e Head elevation to +t venous outflow 
e Sedation to | metabolic demand 
Hyperventilation to | PaCOxg, resulting in vasoconstriction 


| Cerebral blood 
volume 


| CSF volume e CSF removal (eg, external ventricular drain) 


t Cranial volume |e Decompressive craniectomy 


CSF = cerebrospinal fluid. 


9 Fastest/Quickest way to decrease ICP --> HYPERVENTILATE patient 


Thunderclap Headache 


Thunderclap headache 


e Sudden (maximum intensity <1 hr), severe headache 
Clinical features | e + Seizure, neurologic deficits, mental status abnormality 
e + Nausea/vomiting 


Most common: 

e Subarachnoid hemorrhage: hypertension, neck stiffness 

e RCVS: recurrent episodes over days to weeks 

Less common: 

Etiology e Pituitary apoplexy: ophthalmoplegia, visual field defects, adrenal insufficiency 
Cervical artery dissection: posterior headache, neck pain 

Cavernous sinus thrombosis: slower onset, proptosis, fever (if septic) 
Meningitis: slower onset, fever, neck pain & stiffness 

PRES: subacute headache, hypertensive crisis 


Immediate noncontrast CT scan of the head 
Evaluation Lumbar puncture 
Expedited MRI of the head 


PRES = posterior reversible encephalopathy syndrome; RCVS = reversible cerebral vasoconstriction syndrome. 


Seizures 


Prognosis 
« Mortality of ~ 20% (in adults with first occurrence of GCSE) 


Status epilepticus is a life-threatening event! If not interrupted, it can lead to cerebral 
| edema, a dangerous rise in body temperature, rhabdomyolysis, and cerebral 
= cardiovascular failure! 


General complications of seizures and epilepsy 


« Acute 


tissue damage (particularly to the CNS, for example in the form of cortical laminar 
necrosis), which in turn may also result in further seizures 
Postictal transient anion gap metabolic acidosis with increased lactic acid and 
reduced serum bicarbonate |,-—> usually resolves spontaneously within 60-90 
minutes after seizure activity stops 
Physical trauma (e.g., posterior dislocation of the glenohumeral joint) 

« Long-term 
Associated psychiatric disorders (e.g., anxiety, depression and risk of suicide, 
cognitive impairments) 
Psychosocial issues (e.g., problems at the workplace) 


e What is the next best choice in management of choice in a patient that presents to the ED after 
an unprovoked first seizure who fell on the sidewalk? CBC, electrolytes, cervical spine imaging, and 
urine toxicology are all normal. 
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CT head without contrast 


must rule out acute neurologic problems (e.g. bleed); MRI is more sensitive for identifying structural 
causes of epilepsy and the imaging modality of choice in elective situations. Rule out structural brain 
lesions before EEG 


Obviously, don't pick CT head with fuckin' contrast. That shit takes time and this patient fell, possibly 
hitting his head. 


Exclude an underlying condition 
e ECG: In every patient with loss of consciousness during an ictal event, cardiogenic causes (e.g., cardiac arrhythmias 
resulting in cerebral hypoxia) should be ruled out. 
e CT/MRI (with and without contrast): structural lesions (e.g., brain tumors) should be ruled out after a first seizure. 
e Laboratory tests 
Blood 
Glucose 
Electrolytes 
Prolactin 
Antiepileptic drug levels 
Toxicology screen 
CBC 
ESR 
Rapid plasma reagin 
Creatine kinase 
Renal and liver function tests 
e Lumbar puncture: cerebrospinal fluid analysis (e.g., if CNS infection is suspected) 


ok 


The first focal seizure or the first focal seizure evolving into a generalized seizure in adults indicates a seizure of 
structural or metabolic origin and requires further evaluation! 


e What is the likely diagnosis in a patient with an adducted and internally rotated shoulder following an 
eclamptic seizure? 


Posterior shoulder dislocation 


typically occurs with violent muscle contractions (e.g. seizure, electrocution) 


9 Generalized seizures may be differentiated from syncopal episodes by the presence of 
a post-ictal state. 


9 Discontinue anti-epileptic medications in someone with a history of unprovoked seizures if 
Seizure free for 2 years. 


Focal Seizure 
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Focal seizure 


e Originates from 1 cerebral hemisphere 
e +/- Loss of consciousness 


Definition 


Motor: Jacksonian march, turning of eyes/head/trunk 
Sensory: Paresthesias, vertigo, visual phenomena 
Autonomic: Sweating, epigastric "rising" sensation 
Psychic: "Déjà vu," affective changes (eg, fear) 


Absence Seizure 


Absence seizures 


e Sudden impairment of consciousness (staring spells) 
e Preserved muscle tone 

e Unresponsive to tactile/verbal stimulation 

e Short duration (<20 sec) 

e Simple automatisms frequently present 

e Easily provoked by hyperventilation 


Clinical features 


Diagnosis e EEG: 3-Hz spike-wave discharges during episodes 


Treatment e Ethosuximide 


EEG = electroencephalography. 


Absence seizures NOT associated with a post-ictal period 


Clinical features of absence seizures & inattentive 
staring spells 


cee 


e Occurrence during all activities Occurrence primarily during 


Length <20 seconds "boring" activities 
Variable length, often >1 minute 


e Lack of response to vocal or 
tactile stimulation Response to vocal or tactile 


e Presence of automatisms stimulation 


Lack of automatisms 


Absence seizures may be differentiated from inattentive staring spells by the presence 
of automatisms. 
e.g. lip smacking, eyelid fluttering 


Status Epilepticus 
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Generalized convulsive status epilepticus 


Nonadherence to AEDs 

Structural brain abnormalities (eg, brain tumor) 
Risk factors Metabolic abnormalities 

Infection 

Drug withdrawal 


25 minutes of generalized convulsive seizure 
Diagnosis OR 


22 generalized convulsive seizures without interval recovery of consciousness 


Stabilize circulation, airway & breathing 
Benzodiazepines (repeat administration until termination of seizure activity) 
Begin antiepileptic drugs 


Treatment 
EEG monitoring for refractory status epilepticus or failure to regain consciousness 


AEDs = antiepileptic drugs; EEG = electroencephalography. 


e Status epilepticus is seizure activity for > 5 minutes (time), continuous or intermittent, without 
regaining consciousness. 


can result in brain injury, recurrent seizures and possibly death 


A brain that has seized for >5 minutes (status epilepticus) is at increased risk for cortical 
laminar necrosis due to excitatory toxicity; appears as cortical hyperintensity on diffusion- 
weighted imaging. 


What is the treatment of status epilepticus? 


e Benzos and more benzos (Lorazepam): For seizure termination — Anti-epileptics (e.g Phenytoin 
: to prevent recurrence. 


e Failure — Fosphenytoin — Phenobarbital — General Anesthesia 


*Following drug therapy, patients with GCSE typically regain responsiveness in 10-20 minutes. 
Persistent unresponsive state, may be due to either: 


e Sedation due to persistent effects of benzodiazepines or 


e ongoing seizure activity without physical manifestations (ie, nonconvulsive status epilepticus). 


Therefore, to differentiate between these 2 states, electroencephalography should be performed 


Mental Examination 
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Causes of altered mental status 


Drugs/toxins 


Infections 


Metabolic 


Central nervous system 


Prescription drugs (eg, opioids, lithium, antipsychotics) 
Drugs of abuse (eg, ethanol, hallucinogens) 
Drug withdrawal (eg, ethanol, benzodiazepines) 


Sepsis, systemic infections 
Meningitis, encephalitis, brain/epidural abscess 


Electrolyte disturbances 

Hypo-/hyperglycemia 

Endocrine (eg, hypo/hyperthyroid, pituitary, adrenal) 
Hypoxemia, hypercarbia 

Nutritional (eg, thiamine, vitamin B42 deficiency) 
Hepatic or renal failure 


Seizure, head injury 
Hypertensive encephalopathy 
Psychiatric disorders 


¢ What does an abnormal Reitan trail test (timed connect-the-numbers test) indicate? 


Altered mental status 


useful for detecting subtle mental status changes 


GCS 


Glasgow Coma Scale 


4 - Spontaneous (open with blinking at baseline) 


3 - To speech 
(E)ye opening - 
(Maximum = 4) 2 - To pain only 
1 - None 


(C - Not assessable [eg, trauma, edema]) 


5 - Oriented 


4 - Confused (converses but confused, disoriented) 


(V)erbal response 
(Maximum = 5) 


3 - Inappropriate (inappropriate words) 


2 - Incomprehensible (sounds, no words) 


1 - None 


(T - Not assessable [intubated]) 
6 - Obeys commands for movement 


5 - Localizes to pain 


(M)otor response 
(Maximum = 6) 


4 - Withdraws from pain 
3 - Flexion in response to pain (decorticate posturing) 


2 - Extension in response to pain (decerebrate posturing) 


1 - None 


e Use best response for each category (range = 3-15). 
e Coma: Does not open eyes, does not follow commands, and does not utter understandable words; Glasgow Coma Score (GCS) 3-8. 
e Head injury classification: Mild, GCS 13-15; moderate, GCS 9-12; severe, GCS <8. 


Movement Disorders 
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Movement disorders 


DISORDER 


PRESENTATION 


CHARACTERISTIC LESION 


NOTES 


Restlessness and intense urge 
—< 


to move 


“flapping” motion 


Slow, snake-like, writhing 


movements; especially seen in 


Sudden, jerky, purposeless 
movements 


_Sustained, involuntary muscle 


contractions 


witl i 
(eg, outstretched arms), 


worsened with movement or 


when anxious 


Slow, zigzag motion when 
pointing/extending toward a 
target 


Uncontrolled movement of 
distal appendages (most 


noticeable in hands); tremor 


alleviated by intentional 
movement 


side of the body 
Sudden, brief, uncontrolled 
muscle contraction) 


Uncomfortable sensations in 
-legs causing irresistible urge 
to move them; relieved by 
movement; worse at rest/ 


nightime 


Substantia nigra (Parkinson 
disease) 


Pars Compact 


Contralateral subthalamic, 
nucleus (eg, lacunar stroke) 


Clinical features of tremors 


Can be seen with neuroleptic 


Associated with mpa 
= and other metabolic 
derangements— 


Seen in Huntington disease 


Chorea = dancing 
Seen in Huntington disease 


and in acute rheumatic fever 


(Sydenham chorea) 


Writer's cramp, blepharospasm, 
torticollis 

Treatment: botulinum toxin Y 
injection 

Often familial AD 

Patients often self-medicate 
with alcohol, which $ tremor 
amplitude 

‘Treatment: nonselective 


B-blockers (eg, propranolol). 


barbiturates (primidone) 


Occurs at rest; “pill-rolling 
tremor” of Parkinson disease 

When you park your car, it is 
at rest 


Pronounce “Half-of-body is 
going ballistic” 

Jerks; hiccups; common in 
metabolic abnormalities 
(eg, renal and liver failure), 
Creutzfeldt-Jakob disease 

Associated with iron deficiency, 

CKD 

Treatment: dopamine agonists 
(pramipexole, ropinirole) 


Common causes of enhanced physiologic tremor 


Essential 


Bilateral action tremor of the hands 
Head tremor without dystonia 

No other neurologic signs 
Improves with alcohol 


Parkinson disease | e 


Resting tremor; | with voluntary movement 
Pill-rolling 
Asymmetric; hands & legs 


Usually associated with ataxia &/or dysmetria 


Cerebellar 
e + Steadily as hand approaches target 
e Legs & trunk 
Orthostatic ' 
e Occurs only when standing 
e Low amplitude, not visible under normal conditions 
£ P e + With sympathetic activity (eg, drugs, hyperthyroidism, anxiety, caffeine) 
Physiologic 


Worse with movement 


Most common cause of action tremor 


Medications 


Beta-adrenergic agonists 


Selective serotonin reuptake inhibitors 


Tii a 
Nicotine 

Caffeine 

Corticosteroids 


Physiologic 
conditions 


Medical 
conditions 


Stress 
Anxiety 


Hypoglycemia 
Alcohol and opioid withdrawal 
Thyrotoxicosis 


Liver disease 


¢ Functional (psychogenic) tremors often present abruptly with significant disability. 


They often decrease with distraction, have changeable or inconsistent features, and are not 
consistent with known tremor syndromes. 
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e Lithium can enhance a physiologic tremor, which is typically a fine, symmetric action tremor of the 
hands that increases with sympathetic activity. 


It is nonprogressive and often decreases over time, even with no dosage reduction. 


common adverse effect of lithium, possibly due to increased iron accumulation in the 
substantia nigra 


Lithium-enhanced physiologic tremor must be distinguished from tremor due to lithium 
toxicity, which typically causes an irregular, coarse tremor involving multiple parts of the 


body (not just the hands) accompanied by gastrointestinal or additional neurologic 
symptoms 


¢ Which movement disorder presents as brief, irregular, unintentional muscle contractions? 
Chorea 
seen with Huntington disease; tends to be non-repetitive and non-rhythmic (versus myoclonus) 
¢ Blepharospasm, a form of focal dystonia,is commonly affected by sensory input; bright lights may 


trigger the muscle contraction, whereas touching or brushing the skin around the eye may terminate the 
spasm ("sensory trick"). 


Mild cases may be managed with trigger avoidance, such as wearing dark glasses to block bright 
lights, but botulinum toxin injection may be needed for more significant symptoms. 
¢ What are the (2) major differentials for intention tremor? 


Cerebellar syndromes, multiple sclerosis 


Restless legs syndrome 


Uncomfortable urge to move legs with: 

e Unpleasant sensations in the legs 

e Onset with inactivity or at night 

e Relief with movement (eg, walking, stretching) 


Manifestations 


e Iron deficiency 

e Uremia 

e Pregnancy 

e Diabetes mellitus (especially with neuropathy) 

e Multiple sclerosis, Parkinson disease 

e Drugs: antidepressants, antipsychotics, antiemetics 


Risk factors & 
associated conditions 


e Limit caffeine & alcohol 
Nonpharmacologic therapy | e Regular, moderate exercise 
e Warm &/or cold soaks or compresses 


e Supplemental iron (if serum ferritin <75 ng/mL) 

Mild intermittent symptoms: carbidopa-levodopa as needed 

Frequent/daily symptoms: a25 calcium channel ligand (eg, gabapentin, pregabalin) 
Dopamine agonists (eg, pramipexole, ropinirole) not preferred 


Medications 


Post Hypoxic Myoclonus 


Posthypoxic myoclonus (PHM), a form of secondary myoclonus that commonly occurs after cardiac 
arrest. PHM can be subdivided into acute and chronic forms: 
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e Myoclonus status epilepticus (MSE) is the acute form of PHM that typically develops within 24- 
hours after the initial hypoxic insult while the patient is still unconscious. It is characterized by a 
generalized (often symmetric) myoclonus that typically involves the axial, limb, and facial muscles; 
intermittent eye opening, upward gaze deviation, and swallowing movements are also common. 
Persistent MSE is considered a marker of poor prognosis. 


e Lance-Adams syndrome, the chronic form of PHM, presents days to weeks after the initial insult 
once the patient has regained consciousness. It is typically focal in nature and exacerbated by action; 
negative (relaxation) myoclonus also occurs, leading patients to drop objects or fall. 


An electroencephalogram should be obtained to help distinguish between other forms of seizure and 
PHM. The management of both the acute and chronic forms of PHM involves administration of 
antiepileptic agents (eg, clonazepam, levetiracetam) and supportive care. 


Gait Disorders 


Abnormal gait patterns 


Parkinsonian 
(PD, MSA, DLB, VD) 


Weakness with spasticity 
(myelopathy) 


e Narrow based 
e Shuffling (reduced stride length) 


e Narrow based 
e Scissoring 
e Toes scrape the floor 


Myopathic 
(myopathies, MG) 


e Waddling 
e Abnormal pelvic tilt (limb girdle weakness) 


Magnetic 
(NPH) 


e Difficulty initiating steps 


Vestibular 
(BPPV, Méniére disease) 


Cerebellar ataxia 
(stroke, drug toxicity, 
alcohol, hereditary) 


e Stumbling or veering to one side (usually the affected side) 


e Wide based 
e Stumbling, lurching 
e May be one sided or bilateral depending on etiology 


Sensory ataxia 
(sensory neuropathy, 
vitamin B42 deficiency) 


e Wide based 


e High stepping/stamping 
e Worse in the dark 


BPPV = benign positional paroxysmal vertigo; DLB = dementia with Lewy bodies; MG = myasthenia gravis; MSA = multiple system atrophy; NPH = normal 


pressure hydrocephalus; PD = Parkinson disease; VD = vascular dementia. 
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Gait disorders 


e Cerebellar 
degeneration 
Stroke 
1 : ; Dysdiadochokinesia, dysmetria, ; 
Cerebellar | Ataxic: Staggering, wide-based ; + Drug/alcohol 
nystagmus, Romberg sign ; ae 
intoxication 
e Vitamin B42 
deficiency 
e Frontal lobe 
Gait apraxia | Magnetic (freezing): Dementia, incontinence, frontal lobe degeneration 
(frontal gait) | Start & turn hesitation signs e Normal pressure 
hydrocephalus 
N 7: f Bradykinesia, resting tremor, postural e Parkinson 
Parkinsonian | Short steps, shuffling y s 8 i 
instability, decreased arm swing disease 
Footdrop, excessive hip & knee flexion Ý e Motor 
Steppage A i j : Distal sensory loss & weakness 
while walking, slapping quality, falls neuropathy 
e Acute 


£ a ? Normal sensation, reflexes & motor DA. 
Vestibular | Unsteady, falling to one side i labyrinthitis 
strength; nausea, vertigo 


Ménière disease 


e A "steppage gait" secondary to foot drop is often caused by L5 radiculopathy and common peroneal 
neuropathy. 


both pathologies result in weakness with dorsiflexion; 


L5 radiculopathy also causes weak foot inversion and plantar flexion, as well as back pain radiating 
to the foot 


Stroke 


e What is the greatest risk factor for both ischemic and hemorrhagic stroke? 
Hypertension (4x risk of CVA compared to normotensive individuals) 


elevated shearing force on intracerebral vascular endothelium accelerates the atherosclerotic 
process 


other significant but less potent risk factors are hypercholesterolemia, DM, smoking, sedentary lifestyle. 


Modifiable risk factors for TIA & ischemic stroke 
Risk factor Estimated attributable risk 
Hypertension 4x 
Smoking 2.5x 
Diabetes mellitus 2x 
Hypercholesterolemia <2x 
Alcohol intake Variable/inconsistent effect 
Sedentary lifestyle, obesity Small effect 
TIA = transient ischemic attack. 
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Stroke type Clinical characteristics of major stroke subtypes 


+ Atherosclerotic risk factors (eg, uncontrolled hypertension, 
diabetes), + history of transient ischemic attack 
Local in-situ obstruction of an artery 
Symptoms often fluctuate - stuttering progression with 
periods of improvement 


Ischemic 
(thrombotic) 


History of cardiac disease (eg, atrial fibrillation, endocarditis) 
Ischemic or carotid atherosclerosis (bruit) 
(embolic) Onset of symptoms is abrupt & usually maximal at the start 
Multiple infarcts within different vascular territories 


History of uncontrolled hypertension, coagulopathy, illicit drug 
use (eg, amphetamines, cocaine) 

Intracerebral Symptoms progress over minutes to hours 

hemorrhage Focal neurologic symptoms appear early, followed by features 
of increased intracranial pressure (eg, vomiting & headache, 
bradycardia, reduced alertness) 


Rupture of an arterial saccular (“berry”) aneurysm or from an 
Spontaneous arteriovenous malformation 
subarachnoid Severe headache at onset of neurologic symptoms 
hemorrhage Meningeal irritation (eg, neck stiffness) 

Focal deficits uncommon 


Initial management of stroke 


Acute stroke symptoms 


| 


Assessment of ABCs 


| 


Noncontrast CT scan of the head 
Laboratory studies 


t } 


Ischemic stroke | Hemorrhagic stroke 
Permissive Possible systemic BP control: Reverse Maintain 
hypertension thrombolytics, goal systolic anticoagulation normal ICP 
x endovascular 140-160 mm Hg 
thrombectomy 
BP = blood pressure; ICP = intracranial pressure. ©uworld 


Classical time course of strokes by etiology 
Embolic Thrombotic Hemorrhagic 


c 
S 
g 
È Maximum symptoms Fluctuating Progressively 
at onset symptoms worsening 
symptoms 
©UWorld Tine 


9 MCA most commonly involved in Thromboembolic stroke 
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Site 


Pons 


Basal ganglia 


Cerebellum 


Thalamus 


Cerebral lobe 


Site-specific findings in intracranial hemorrhage 


Neurologic findings 


e Contralateral hemiparesis & hemisensory loss 
Homonymous hemianopsia 
e Gaze palsy 


Usually no hemiparesis 

Facial weakness 

Ataxia & nystagmus 

Occipital headache & neck stiffness 


Contralateral hemiparesis & hemisensory loss 
Nonreactive miotic pupils 

Upgaze palsy 

Eyes deviate toward hemiparesis ( peer 


Contralateral hemiparesis (frontal lobe) 
Contralateral hemisensory loss (parietal lobe) 
Homonymous hemianopsia (occipital lobe) 
Eyes deviate away from hemiparesis ( €F) 
High incidence of seizures 


Deep coma & total paralysis within minutes 
Pinpoint reactive pupils 


Brain lesions & clinical presentations 


Lesion 


Clinical presentation 


Posterior limb of 
internal capsule 
(lacunar infarct) 


Middle cerebral 
artery occlusion 


Unilateral motor impairment 
No sensory or cortical deficits 
No visual field abnormalities 


Contralateral somatosensory & motor deficit (face, 
arm & leg) 

Conjugate eye deviation toward side of infarct 
Homonymous hemianopia 

Aphasia (dominant hemisphere) 

Hemineglect (nondominant hemisphere) 


Anterior cerebral 
artery occlusion 


Contralateral somatosensory & motor deficit, 
predominantly in lower extremity 

Abulia (lack of will or initiation) 

Dyspraxia, emotional disturbances, urinary 
incontinence 


Vertebrobasilar 
system lesion 
(supplying the brain 
stem) 


Patterns of intracranial hemorrhage by location 


Intraparenchymal hemorrhage 


Aneurysm (80% of SAH) 


Subarachnoid hemorrhage Trauma 


AVM 


AVM = arteriovenous malformation; CAA = cerebral amyloid angiopathy; SAH = subarachnoid hemorrhage. 


Lobar: CAA (less common: AVM, tumor) 
e Basal ganglia, pons, thalamus: hypertension 


Alternate syndromes with contralateral 
hemiplegia & ipsilateral cranial nerve involvement 
Possible ataxia 


Lobar hemorrhage due to amyloid angiopathy 


Large, hyperdense 
hematoma in the 
tight parietal lobe 
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e Which lobes are most commonly involved in a spontaneous lobar hemorrhage secondary 
to cerebral amyloid angiopathy? 


Parietal and Occipital 


occurs due to beta-amyloid deposition in the walls of small- to medium-size cerebral arteries 


e Carotid endarterectomy should be considered for symptomatic patients (e.g. TIA, stroke) 


with carotid stenosis between 70 - 99% to reduce future stroke risk. 


patients with disabling neurologic deficits, 100% occlusion of the carotid artery, or life 


expectancy <5 years are unlikely to benefit 


Cerebellar Hemorrhage 
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Cerebellar hemorrhage 


Hypertension 
Risk factors Antithrombotic therapy (eg, warfarin, aspirin) 
Cerebral amyloid angiopathy 


Headache, nausea, vomiting 
Manifestations Ipsilateral ataxia, dysarthria, vertigo, nystagmus 
Cranial neuropathies 


Reversal of anticoagulation 
Blood pressure management 


ICP management (eg, head of bed elevation, mannitol) 
Management Surgical decompression indicated with: 

o Hemorrhage >3 cm 

o Neurologic deterioration (eg, impaired consciousness) 

o Brainstem compression, obstructive hydrocephalus 


ICP = intracranial pressure. 


a type of Intracerebral hemorrhage 


Ischemic Stroke 
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Classic features of ischemic stroke subtypes 


Risk factors Time course Location 
a ; : , e Large cerebral vessels (due to plaque rupture) 
Thrombotic | e Hypertension e Stuttering progression = 5 ees 
e Small perforating vessels (due to lipohyalinosis) 
e Cardiac disease (eg, atrial e Multiple different vascular territories 


Embolic 


fibrillation, PFO) 


e Symptoms maximal at onset 


(synchronous or metachronous) 


Border 
zone 
(watershed) 


e Areas supplied by distal-most branches of 
Systemic hypoperfusion (eg, e Delayed recognition due to cerebral arteries 
cardiac arrest, shock) critical illness e Areas with high metabolic demand (eg, 


hippocampus) 


PFO = patent foramen ovale. 


Initial management of ischemic stroke 


Symptoms & noncontrast CT scan of the head 
consistent with ischemic stroke 


Time since symptom onset* 


Y Y Y 
<4.5hr 24.5 hr—24 hr 224 hr | 
Administer thrombolysis Not eligible for Not eligible for 
(eg, tPA) if eligible thrombolysis thrombolysis 
Obtain CTA of head & neck | 
LVO present | LVO absent 
Y 
Mechanical Standard postischemic stroke 
thrombectomy management (eg, antiplatelet therapy, 


investigate for embolic source) 


*Or since last observed at neurologic baseline. 
CTA = CT angiography; LVO = large vessel occlusion; tPA = tissue plasminogen activator. ©uworld 
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Criteria for thrombolytics in stroke 


e Ischemic stroke with measurable neurodeficits 


Inclusion criteria een) 
Symptom onset <3-4.5 hours before treatment initiation 


+ Hemorrhage or multilobar infarct involving >33% of cerebral hemisphere on CT scan 
Stroke/head trauma in past 3 months 

e History of intracranial hemorrhage, neoplasm, or vascular malformation 

Recent intracranial/spinal surgery 

» Active bleeding or arterial puncture in past 7 days at noncompressible site 

BP >185/110 mm Hg 

Platelets <100,000/mm or glucose <50 mg/dL 

e Anticoagulant use with INR >1.7, PT >15 sec, or f aPTT 


Strict exclusion 


criteria 


« Minor or rapidly improving neurodeficits 
Major surgery/trauma in the past 14 days 
MI in the past 3 months 

« GU or GI bleeding in the past 21 days 
Seizure at stroke onset 

Pregnancy 


Relative 


exclusion criteria 


Antiplatelet/antithrombotic therapy for ischemic stroke 


Presentation within 3.5-4 hours of 
symptom onset & no contraindications Intravenous alteplase 
Stroke with no prior antiplatelet therapy 


Stroke on aspirin therapy Aspirin + dipyridamole OR clopidogrel 
Stroke on aspirin therapy & patient with Aspirin + clopidogrel 
intracranial large artery atherosclerosis 
Long-term anticoagulation 
Stroke with evidence of atrial fibrillation (eg, warfarin, dabigatran, rivaroxaban) 


9 Patients with suspected cerebellar stroke (vertigo, gait disturbance) are treated with 
thrombolysis even in the absence of classic stroke symptoms (eg, weakness, aphasia). 


Ischemic stroke 


Intervention 


Blood pressure target 


Thrombolytics 
administered 


Thrombolytics not 
indicated* 


e Allow permissive hypertension 


e Prior to administration: lower BP to <185/110 mm Hg 
e After administration: maintain BP <180/105 mm Hg for 24 hr 


e Lower extreme hypertension (SBP >220 mm Hg or DBP >120 mm Hg) by 15% in first 24 hr 


“If >4.5 hr since symptom onset or contraindication present. 
BP = blood pressure; DBP = diastolic blood pressure; SBP = systolic blood pressure. 


e What is the next step in management for a patient that develops a cardioembolic stroke secondary 


to bacterial endocarditis? 


IV antibiotics and observation 


surgery is indicated if patient develops CHF or recurrent infection/embolism 


Draw blood cultures before antibiotics! 


Subdural Hematoma 


Subdural hematoma 


Pathogenesis | e Rupture of bridging veins (head trauma) 


e Anticoagulant use 


e Elderly & alcoholic use disorder (cerebral atrophy, ¢ fall risk) 
Risk factors | e Infants (thin-walled vessels) 


Clinical 


o Focal neurologic deficits 


e Acute: gradual onset 1-2 days after injury 

o Impaired consciousness (eg, coma), confusion 

o Headache, nausea & vomiting (f intracranial pressure) 
features e Chronic: insidious onset weeks after injury 
o Headache, somnolence, confusion, lightheadedness 


Diagnosis 


e CT scan of the head: crescent-shaped hyperdensity (acute) or 
hypodensity (chronic) crossing suture lines 


Treatment 
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e Surgical evacuation of symptomatic or large bleeds 
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Surgery (craniotomy) 


¢ What is the treatment in a elderly patient with a chronic subdural bleed from a recent fall who presents 
with headache, vomiting, and weakness? He is not oriented to time and place. 


Patients with subdural hematomas can be treated conservatively if there is no signs of 


herniation or <10mm. 


Subarachnoid 


Overview of subarachnoid hemorrhage (SAH) 


Subarachnoid hemorrhage 


e Most commonly due to ruptured arterial saccular ("berry") 
aneurysm 

Severe headache at onset of neurologic symptoms 

e Meningeal irritation (eg, neck stiffness) 

e Focal deficits uncommon 


Clinical 


features 


Rebleeding (first 24 hr) 


Risk 
factors 


Hypertension 

Smoking 

Alcohol use 

Arteriovenous malformations 
ADPKD 


e 

e Vasospasm (after 3 days) 

aa Le e Hydrocephalus/increased intracranial pressure 

Complications i 
e Seizures 

e Hyponatremia (usually from syndrome of inappropriate 


antidiuretic hormone secretion) 


e Noncontrast CT scan of the head is >90% sensitive 

e Lumbar puncture required to definitely rule out SAH 
Diagnosis e Xanthochromia in cerebrospinal fluid confirms diagnosis 
(usually seen 6 hr after onset) 

Cerebral angiography to identify bleeding source 


Angiographic procedure to stabilize aneurysm by coiling 
Treatment &/or stenting (endovascular therapy) 
Nimodipine & hyperdynamic therapy to reduce vasospasm 


Treatment 


Initial treatment 


« Strict bedrest 
« Analgesia (acetaminophen) 


s Prevent vasospasm in all patients > administer calcium channel blocker 
(especially oral nimodipine) 


5, stool softeners 


cases 


« Control blood glucose levels 


Definitive treatment 

« Surgical clipping 

creasi | should be 
performed early to prevent rebleeding 

« If hydrocephalus is present > ventricular drain, serial LPs, or permanent 
ventriculoperitoneal shunt 


l Use of nitrates should be avoided since they may raise ICP! 
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Subarachnoid hemorrhage 


Interhemfispheric 
ycistem 


Collection of blood (hyperintense) in 
subarachnoid space 
DUWorld 
CT showing hyperintense signal in 


subarachnoid spaces 
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Hypertensive encephalopathy is characterized by marked blood pressure elevation with 
progressive headache, nausea/vomiting, and nonlocalizing neurologic symptoms (eg, 
confusion, restlessness) due to cerebral edema. Acute hemorrhage on CT scan of the head 
is not characteristic. 


Lacunar 


e Lacunar strokes often occur secondary to microatheroma formation and lipohyalinosis in the small 
penetrating arteries of the brain. 


ultimately leads to thrombotic small-vessel occlusion; related to hypertension, diabetes, 
hyperlipidemia, and smoking 


Etiology 


Affected 
areas 
Risk 
factors 


e Small penetrating artery occlusion due 


Hyaline 


to hypertensive arteriolar sclerosis. 
f thickening 


Basal ganglia 


Subcortical white matter (eg, internal 
capsule, corona radiata) 


Pons 
N S 
Hypertension T ( 


Diabetes mellitus, advanced age, 
tLDL, smoking 


Lipohyalinosis 


Absence of cortical signs (eg, aphasia, 
agnosia, neglect, apraxia, hemianopia), Š 
seizure, or mental status changes ; 


Common syndromes: 


Clinical o Pure motor hemiparesis 
features (most frequent) 
Pure’ sensory Stroke Middle cerebral a. 
o Ataxic hemiparesis Internal carotid a 
o Dysarthria-clumsy hand Microatheroma 
dUWorld 
Common lacunar stroke syndromes* 
Syndrome Typical location Clinical features 
Pure motor Posterior limb e Contralateral weakness (face, arm, leg) 
hemiparesis of internal capsule e No sensory deficits 
Ataxic Posterior limb e Contralateral weakness & limb ataxia (leg > arm) 
hemiparesis of internal capsule e No sensory deficits 
Contralateral hemisensory loss (face, arm, le: 
Pure sensory stroke Posterior thalamus ° na if ( 9) 
e No motor deficits 
e Facial weakness & dysarthria 
Dysarthria—clumsy hand syndrome Basis pontis e Contralateral hand weakness & clumsiness 
e No sensory deficits 
*These syndromes typically lack cortical signs (eg, aphasia, agnosia, neglect, apraxia, hemianopia), seizures, and mental status changes. 


Malignant Hemispheric Infarction 


A life-threatening condition that may occur when an ischemic stroke causes massive cerebral edema 
and/or hemorrhagic transformation: 


e Cerebral edema results from endothelial dysfunction and breakdown of the blood-brain barrier. The 
resulting mass effect and increase in intracranial pressure (ICP) can cause brain herniation. 


e Hemorrhagic transformation occurs when blood extravasates from injured cerebral vessels into the 
brain parenchyma. The larger the infarct, the greater the risk of hemorrhagic transformation. 
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Strokes that cause MHI typically are due to occlusion of a large vessel (eg, internal carotid, proximal 
middle cerebral artery) and initially present with severe deficits (eg, right-sided weakness, hemisensory 
loss, aphasia) due to the large affected area of the brain. Deterioration usually occurs in the first 48 
hours but can be more gradual (up to a week). 


Patients with suspected MHI should have a noncontrast CT scan of the head performed emergently to 
determine the extent of edema and/or hemorrhage and guide further management. Decompressive 
hemicraniectomy is often necessary. 


¢ What is the next step in management for a patient that presents one day after an ischemic stroke with 
signs of hemorrhagic transformation? 
Non-contrast CT scan of the head 
required to confirm diagnosis of HT before urgent surgical decompression 
e What is the likely diagnosis in a patient that presents with signs of increased intracranial pressure one 
day after a large ischemic stroke? 
Hemorrhagic transformation 


usually occurs within 48 hours of the stroke and manifests with deteriorating mental status 


Spinal Cord 


¢ In patients with traumatic spinal cord injury, urinary catheter placement can assess for urinary 
retention and prevent acute bladder distention/damage. 


Compression 


Spinal cord compression 


* Mechanical (eg, disc herniation, spinal stenosis) 
Causes e Malignancy (eg, lung, breast, prostate cancers) 
Infection (eg, epidural abscess) 

e Gradually worsening, severe back pain 


Symptoms " A n i 
« Pain worse in recumbent position/at night 


e Early signs 
o Symmetric extremity weakness 
o | Deep tendon reflexes 
Physical examination | + Late signs 
o | Rectal tone 
o t Deep tendon reflexes, bilateral Babinski reflex 
o Paralysis 


e Emergency MRI of the spine 
Management « Emergency surgical + radiation oncology consultation 
e Intravenous glucocorticoids (eg, malignancy) or antibiotics (eg, infection) 


Glucocorticoids should be administered before MRI. Steroids are associated with improved outcomes. 


e Down Syndrome patient with back pain, ataxia, incontinence, and quadriplegia. 


Atlantoaxial instability (excessive mobility between C1 and C2 causing spinal cord compression) 


Central Cord Syndrome 


Central Cord Syndrome is a spinal cord injury that is commonly seen in the elderly following forced 
hyperextension of the neck (i.e. a rear-end collision). 


CNS, Eye, Ear 
ye, https://t.me/usmleinnercircle 634 


Results in: 
e Paralysis in the upper extremities 
e Burning pain in the upper extremities 
e Preservation of most functions in the lower extremities 
May be accompanied by localized deficit in pain and temperature sensation; 


typically occurs with hyperextension injuries in elderly patients with pre-existing degenerative changes in 
the cervical spine 


T/t: Glucocorticoids/ Surgery 


Central cord syndrome 


ween enn enn ene n enn nneee: Cervical spine 


Lateral 
corticospinal tract 


Se, i 
a 


* Loss of pain and 
temperature sensation 
+ Weakness in upper 
limbs > lower limbs 


Spinothalamic 
Anterior tract 
commissure 
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9 Because upper extremity CST motor fibers are located closer to the central part of the SC 
than lower extremity motor fibers, CCS is characterized by disproportionate upper extremity 
weakness 


D/D: Syringomyelia which is slowly progressive 


Anterior Cord Syndrome 


Anterior Cord Syndrome: burst fractures of vertebral bodies; 


distal paraplegia, bilateral loss of pain/temp; 


preservation of vibration and position (dorsal column unaffected) 


Cauda Equina & Conus Medullaris 
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A Conus medullaris syndrome Cauda equina syndrome 
Spinal level e UMN: tracts of lumbosacral cord e LMN: lumbosacral spinal roots 


e Severe low back pain e Mild or absent low back pain 
Presentation e Mild or absent radicular pain e Severe radicular pain 


e Bowel/bladder dysfunction Bowel/bladder dysfunction 


a Motor weakness usually asymmetric 
Physical Motor weakness usually symmetric E 
¥ Hyperreflexia, UMN signs ¥P 


examination i : Asymmetric saddle numbness that may extend to 
Symmetric perianal numbness Tot 


LMN = lower motor neuron; UMN = upper motor neuron. 


¢ Management of cauda equina syndrome involves emergent MRI and administration 
of glucocorticoids. 


Surgical Decompression in 24-48 hours needed to prevent permanent damage 


¢ Does conus medullaris syndrome present with upper or lower motor neuron symptoms? 
Both upper and lower 


helpful distinguishing feature from cauda equina syndrome, which causes lower motor 
neuron symptoms only 


UMN 


e What is the next step in management in a patient with tingling in her feet, pain down the back of her 
legs, hyperreflexia, and an up going plantar reflex? HbA1c is 7.6. 


MRI of the spine 


While this may look like diabetic neuropathy, the UMN symptoms are more concerning as diabetic 
neuropathy is strictly LMN. Thus, an MRI should be performed to evaluate for cord compression. 


9 Diabetic neuropathy strictly affects lower motor neurons. 


¢ Patient stretches out and extends arm with palms up and closes their eyes. The left arm drifts 
downards and palm turns towards the floor. Where is the lesion? 


UMN lesion (corticospinal or pyramidal tract) 


UMN lesions cause weakness in supinator > pronator muscles of upper limb, causing affected arm to 
drift downward and pronate 
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Pronator drift 


Pyramidal tract disease 
Pronation > supination 


ALS 


Amyotrophic lateral sclerosis 


e Upper motor neuron signs 
o Spasticity 
o Hyperreflexia 
o Pathologic reflexes (eg, jaw jerk, extensor plantar reflex) 
e Lower motor neuron signs 
o Atrophy 
o Fasciculations 
Bulbar symptoms 
o Dysarthria 
o Dysphagia 


Clinical manifestations 


e Clinical evaluation 


Diagnosis e EMG 
e MRI of brain & spinal cord (to exclude other causes) 
e Riluzole 

Treatment e Respiratory support (eg, NIPPV) 


e Nutritional support (eg, PEG tube) 


EMG = electromyography; NIPPV = noninvasive positive pressure ventilation; PEG = percutaneous endoscopic gastrostomy. 


e Early respiratory insufficiency may manifest as orthopnea and appear similar to obstructive sleep 
apnea (eg, daytime fatigue, morning headache) 


Suspicion of respiratory insufficiency should be confirmed with arterial blood gas analysis. 


e Symptoms result from deterioration of UMNs (eg, corticospinal neurons located in the primary motor 
cortex) and LMNs (eg, cranial nerves, anterior horn cells). 


Autonomic Dysreflexia 
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Autonomic dysreflexia 


CN IX, X 
Compensatory 


parasympathetic response 
slows heart rate 
> 


Baroreceptors 
detect hypertension 


Descending inhibitory 


signals blocked* 
ij 
Level of spinal cord - - -~=--=--«=- +++ = +--+ + += 0 -ws eso nnn nn ween 
injury = T6 or above xX 
Widespread 
~ vasoconstriction 
j causes hypertension 
Massive 
sympathetic 
response 
~ 


Noxious stimulus 
(eg, distended bladder) \ 


y | 
| 


f 


*Results in an unregulated sympathetic response distally, leading to potential hypertensive emergency ©UWorid 


¢ Spinal cord injury above T6 can be complicated by autonomic dysreflexia, in which noxious stimuli 
below the injury level trigger an unregulated sympathetic response, leading to severe hypertension. 


A compensatory parasympathetic response above the lesion typically causes bradycardia. 
Management includes removing noxious stimuli and treating the hypertension. 
e Lesions that arise above T1 also often cause neurogenic shock due to interruption of the descending 


sympathetic fibers, which results in unopposed parasympathetic stimulation of the vessels 
(hypotension) and heart (bradycardia). 


Hypothermia is also common due to a lack of peripheral vasoconstriction. 


Demyelinating Disorders 


Multiple Sclerosis 
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Suspicious symptoms 


* Optic neuritis 

+ internuclear ophthalmoplegia 

+ Brainstem or cerebellar disorder 
+ Transverse myelitis 


Establishing a diagnosis of multiple sclerosis 


DIT plus 


Y 


Confirmed multiple sclerosis (start disease-modifying therapy) | 


l 


Proof of DIT. 
>1 attack 


| 


Need proof of DIS: 


+ 2 MRI lesions 
(different sites) 


Workup of multiple sclerosis 


Suspicious symptoms 
* Optic neuritis 
* Internuclear ophthalmoplegia 


+ Brainstem or cerebellar disorder 


+ Transverse myelitis 


| 


DIS = disseminated in space; DIT = disseminated in time 
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¥ v 
Proof of DIS: NOT 
>1 deficit DIT or DIS $ 
MRI with characteristic lesions Ne= 
(periventricular white matter) 
¥ 
Need proof of DIT: 
eas eels Yes 
+ Prior clinical attack(s) 
* Old MRI lesion y 
Disseminated in time ("Any New?") 
Disseminated in space ("Any Two?") | — No — 
Y Y (Symptoms or imaging) 
Clinically isolated syndrome | 
©UWorid Yes 
Y 


Likely multiple sclerosis 


Lumbar puncture with 
oligoclonal bands 


Yes 


©UWorld 


Lumber Puncture is not required for MS diagnosis when 
clinical and MRI findings are definitive 


Multiple sclerosis (MRI diagnostic criteria) 


Dissemination in time 
Simultaneous active & chronic lesions 


Dissemination in space 
22 brain areas involved 


contrast MRI 


https://t.me/usmleinnercircle 


639 


Symptomatic management of common multiple sclerosis findings 


Depression e Antidepressant medication (eg, SSRI, SNRI) 


Physical therapy & stretching 


Spasticity e Massage therapy 
e Baclofen or tizanidine 
e Sleep hygiene, regular exercise 
Fatigue e Amantadine 
e Stimulant medication (eg, methylphenidate, modafinil) 
Neuropathic pain e Gabapentin or duloxetine 


. i e Timed voiding 
Characterized grossly by grey-appearing Urge urinary incontinence | e Fluid restriction (<2 L/day) 


plaques in the white matter. e Anticholinergic medication (eg, oxybutynin, tolterodine) 


SNRI = serotonin-norepinephrine reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor. 


Depression has been found in up to two-thirds of patients with MS and is the most common 
psychiatric complication 


e What is the next best step in treatment for a patient with a history of multiple sclerosis who 
develops right arm weakness for 30 minutes at breakfast? Patient has a past medical history of 
hypertension and diabetes. 


Initiate Aspirin and Statin 


Obviously, need to do a standard stroke work-up (non-contrast CT, etc.) 


The key here is the vasculopath patient with transient symptoms <24 hours likely has a transient 
ischemic attack -- neurological deficits related to MS may last days to weeks 


x Key point is not all neurological symptoms in MS are due to MS. 


e What is the likely diagnosis in a patient that presents with monocular vision loss accompanied by 
"washed-out" color vision, afferent pupillary defect, and painful eye movements? CT scan is normal. 


Optic neuritis 
Not uncommon for a CT scan to be normal, especially early in multiple sclerosis 


Afferent pupillary defect (Marcus-Gunn pupil) exam shows paradoxical pupillary dilation of the affected 
eye (eg. Right eye dilates in response to light). 


“Washed out” color vision is a central scotoma 
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9 Recently, autoantibodies against myelin oligodendrocyte glycoprotein (MOG) and 
aquaporin-4 (AQP4) have been identified as a causative factor of some cases of optic neuritis. 
Patients who develop optic neuritis because of antibodies against MOG and AQP4 often have 
severe presentations but also have a decreased risk for subsequent MS compared with 


e Multiple sclerosis may present with transverse myelitis, which results in motor and sensory loss 
below the level of the lesion, often with bowel and bladder dysfunction. 


causes flaccid paralysis initially (Spinal shock) followed by spastic paralysis with hyperreflexia 


Transverse myelitis: cause is unknown, but affects the tracts that run across the horizontal aspect of the 


Epidemiology 


Manifestations 


Diagnosis 


Treatment 


Optic neuritis 


Primarily in young women 
Associated with multiple sclerosis 
Immune-mediated demyelination 


Acute, peaks at 2 weeks 
Monocular vision loss 
Eye pain with movement 
“Washed-out” color vision 
Afferent pupillary defect 


MRI of the orbits & brain 


Intravenous corticosteroids 
35% of cases recur 


Fundoscopy is normal; inflammation is behind optic nerve head 


patients with optic neuritis who lack these autoantibodies 


spinal cord at a given level. 


Transverse Myelitis 
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Idiopathic transverse myelitis 


Pathophysiology 


e immune-mediated destruction of spinal cord 
e Often postinfectious (molecular mimicry) 


Clinical features rae 
e Distinct sensory level 


e Bilateral motor weakness, classically early flaccid (LMN) progressing to late spastic (UMN) 
e Bilateral sensory dysfunction (all somatosensory systems) 


e Autonomic dysfunction (bowel &/or bladder) 


Diagnosis 


Treatment 


e Plasmapheresis 


e MRI of spine: no compressive lesion, T2 hyperintensity 
e Lumbar puncture: t WBCs, Î IgG index 


e High-dose intravenous glucocorticoids 


LMN = lower motor neuron; UMN = upper motor neuron; WBCs = white blood cells. 
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Transverse myelitis 


*Hyperintense on T2 MRI. 


Inflammatory infil 


©uworid 


rate leads to an increase in water content in the spinal cord 


Transverse myelitis 


Guillain-Barré syndrome 


e Early flaccid, late spastic paralysis 


e Ascending paralysis 


Cranial nerves 


e None 


Motor e If quadriplegia, weakness in LE = UE e Weakness in LE > UE in early disease 
Senso Clearly identifiable sensory level ©) Mid ‘sensory-loss 
e 
y _ e No spinal cord level 
Autonomic e Bowel & bladder dysfunction e Cardiovascular instability 


Oculomotor, glossopharyngeal, or facial 
paralysis 


Electromyography/nerve 
conduction velocity 


Mostly normal 


Peripheral motor &/or sensory NCV reduced 


MRI 


e Focal enhanced area of T2 signal 


Normal 


e Enhancement of anterior nerve roots or 


cauda equina 


Cerebrospinal fluid 


e Pleocytosis 
e + Increased IgG index 


Absence of pleocytosis 


e Elevated protein 


LE = lower extremity; NCV = nerve conduction velocity; UE = upper extremity. 


D/D: Spinal Epidural Abcess: but has fever and pain 


Neuromyelitis Optica 


GBS 


Optic Neuritis + Transverse Myelitis + Intractable Hiccups. Finding: Aquaporin-2 


autoantibodies in CSF 


T/t: Steroids, Plasma exchange 


@ Acute HIV infection can also trigger GBS 


Miller Fisher Syndrome 
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Variant of GBS 
Path: Anti-GQ1b antibodies due to molecular mimicry 
Features: 

1. Rapid-onset ophthalmoplegia 

2. Ataxia 

3. Arreflexia 

4. Paralysis is less common 


T/t and Dx similar to GBS 


CIDP 


Chronic inflammatory demyelinating polyneuropathy 


5 e Immune-mediated demyelination of peripheral nerves and nerve roots 
Pathophysiology 
e Non-length dependent 


e Progression >8 weeks 
Motor >> sensory 
Symmetric proximal & distal muscle weakness 
LMN signs (eg, hyporeflexia, atrophy) 


Clinical features 


CSF: ¢ protein, normal white blood cells 
Diagnosis NCS: decreased conduction velocity (ie, demyelination) 
Nerve biopsy: segmental demyelination 


Glucocorticoids 
Treatment Intravenous immunoglobulin 
Plasmapheresis 


CSF = cerebrospinal fluid; LMN = lower motor neuron; NCS = nerve conduction studies. 


9 CIDP responds to Steroids vs AIDP (GBS) which Does not 


Neurodegenerative disease 


Dementia 

¢ What vitamin deficiency should always be screened for in patients with dementia? 
Vitamin B12 (cobalamin) 
Endocrine abnormality? Hypothyroidism 


Imaging in all patients? n/c Ct or MRI to detect reversible causes of dementia 
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Initial workup of suspected cognitive impairment 


c iti e MMSE (score <24/30 suggestive of MCl/dementia) 
ognitive 
k a e Montreal Cognitive Assessment (score <26/30) 
estin 
Z e Mini-Cog (abnormal 3-word recall &/or clock-drawing test) 
e Routine: CBC, vitamin B42, TSH, CMP 
Laboratory z ASA Ib M 
testi e Selective (specific risk factors): folate, syphilis, vitamin D level 
estin 
g e Atypical (early onset): CSF 
> e Routine: CT scan or MRI of the brain 
Imaging = — 
e Atypical: EEG 


CBC = complete blood count; CMP = complete metabolic panel; CSF = cerebrospinal fluid; EEG = electroencephalogram; MCI = mild 
cognitive impairment; MMSE = Mini-Mental State Examination. 


e What GI pathology is an irreversible cause of dementia? 


Wilson disease (hepatolenticular degeneration) 


e Are patients with pseudodementia typically distressed by their memory impairment? 
Yes 


helpful distinguishing feature from Alzheimer's dementia, in which patients are relatively 
unconcerned 


¢ Depressed patient with cognitive deficits have Acute onset and often answers “I don’t know” and 
is aware of problems! (Vs. dementia patient confabulation and is unaware of problems) 


| y) Normal aging Dementia (major cognitive disorder) 


Can provide details about incidents of forgetfulness Cannot remember specific instances of forgetfulness 
Patient is concerned about memory loss Family is more concerned than patient 

Recent memory for important events & Has notable decline in memory for recent important 
conversations is intact events & conversations 


Memory loss 


Word-finding Occasional (expressive aphasia) Frequent, with substitutions 


difficulty No receptive aphasia Some receptive aphasia 


Maintains independence in ADLs Becomes dependent on others for ADLs 

Is able to operate common appliances Is unable to operate common appliances 
Maintains interpersonal social skills Loses interest in social activities 

Does not get lost in familiar territory (may have to Can get lost for hours in familiar territory while 
pause briefly to reorient) driving or walking 


Independence & 
functioning 


ADL = activities of daily living. 


Cognitive impairment in elderly patients 


e Slight decrease in fluid intelligence (ability to process new information quickly) 


Normal agin 
gng e Normal functioning in all activities of daily living 


Mild neurocognitive disorder e Mild decline in 21 cognitive domains 
(mild cognitive impairment) e Normal functioning in all activities of daily living with compensation 


e Significant decline in 21 cognitive domains 
e Irreversible global cognitive impairment 

e Marked functional impairment 

e Chronic & progressive, months to years 


Major neurocognitive disorder (dementia) 


e Reversible mild-moderate cognitive impairment 
Major depression e Features of depression (mood, interest, energy) 
e Episodic, weeks to months 


Many over-the-counter (OTC) allergy medications (eg, antihistamines) have anticholinergic effects that 
can contribute to memory impairment, especially in older patients. 
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DO a careful review of medicines in workup if patient is taking any. Spl in the cases of abrupt onset 
memory impairement. 


Differential diagnosis of dementia subtypes 


Alzheimer 
disease 


Vascular 
dementia 


Frontotemporal 
dementia 


Dementia with Lewy 
bodies 


Normal pressure 
hydrocephalus 


Prion disease 


Parkinsons 


Early, insidious short-term memory loss- 
Language deficits & spatial disorientation 
Later personality changes 


Cerebral infarction &/or deep white matter 
changes on neuroimaging 


Early personality changes 
Apathy, disinhibition & compulsive 
behavior 


Frontotemporal atrophy on neuroimaging 


Spontaneous parkinsonism 


Ataxia early in disease 


Dilated ventricles on neuroimaging 


Behavioral changes 
Myoclonus &/or seizures 


Common agents with anticholinergic properties 


Antihistamines | e Diphenhydramine, cyproheptadine, doxylamine 


e 1st generation: haloperidol 
Psychotropics | e 2nd generation: clozapine 

e TCAs: amitriptyline, clomipramine, doxepin 
Antiparkinson |e Benztropine, trihexyphenidyl 


e Ipratropium (bronchodilator) 

e Oxybutynin, darifenacin (overactive bladder) 
e Dicyclomine, hyoscyamine (antispasmodics) 
e Scopolamine (antiemetic) 


Mydriatics e Atropine, cyclopentolate 


e Muscarinic mushroom species 
Plant-based e Jimson weed 
e Nightshade species 


TCAs = tricyclic antidepressants. 


Antimuscarinics 


Patients with advanced Parkinson disease are at very high risk for aspiration due to difficulty forming a 

food bolus from lingual bradykinesia, impaired coordination of the muscles involved in swallowing due to 
autonomic dysfunction, and impaired cough reflex. As the disease progresses, swallowing evaluations 
are generally required so that modifications to diet (eg, thickened liquids) and eating position (eg, chin-tilt) 
can be made to reduce aspiration risk. 


Lewy Bodies: eosinophilic inclusions composed of a- 
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Round Pick Bodies in Frontotemporal Dementia 
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Clinical features of idiopathic Parkinson disease 


e Bradykinesia 
PLUS 
Cardinal findings |e 4- to 6-Hz resting tremor 
OR 

e Cogwheel rigidity 


Unilateral onset 
Craniofacial (masked facial expression, decreased eyeblink rate, hypophonia) 
Visual (blurred vision, impaired upward gaze) 

Suggest diagnosis | e Musculoskeletal (micrographia, dystonia, myoclonus) 

Shuffling, stooped gait; postural instability 

Autonomic dysfunction 

Neuropsychiatric (depression, psychosis, disturbed sleep, dementia) 


e Psychosis is common in Parkinson disease, occurring at a higher rate in those treated with dopamine 
agonists than in those treated with carbidopa-levodopa. 


Psychotic symptoms can be treated with antiparkinson medication dose reduction and/or the 
addition of a low-potency 2nd gen antipsychotic (eg, quetiapine, pimavanserin). 
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Major depressive disorder vs Parkinson disease symptoms 


MDD PD 


Affective 
+ Guiltworthlessness 
* Suicidal ideation 


Neurovegetative 
* Appetite/weight change 
Depressed mood * Concentration deficits Neutral mood 
+ Fatigue 
Anhedonia * Insomnia/hypersomnia Apathy/abulia 
(lacks pleasure/interest) (lacks motivation) 
Psychomotor 
* Psychomotor slowing 
(bradykinesia) 
* Blunted emotional 
expression (masked 
facies) 


MDD = major depressive disorder, PD = Parkinson disease. ©uworid 


Parkinson disease is associated with depression, which may lead to worsening of motor 
function and increased risk for suicide. Treatment is with selective serotonin reuptake 
inhibitors or atypical antidepressants, as well as cognitive behavioral therapy. The atypical 
antidepressant mirtazapine is particularly useful for patients with concomitant depression 
and insomnia 


https://t.me/usmleinnercircle 


646 


Parkinson-plus (atypical parkinsonism) syndromes* 


Characteristic "plus" features 


Early autonomic failure (eg, severe orthostasis, urinary incontinence) 
Multiple system atrophy Early postural instability (eg, falls) 
Cerebellar findings (eg, gait ataxia) 


Vertical gaze palsy 

Early postural instability (eg, falls) 
Akinesia (eg, early gait freezing) 
Progressive aphasia 


Progressive supranuclear palsy 


Early dementia (executive dysfunction) 
Visual hallucinations 

Cognitive fluctuations 

REM sleep behavior disorder 


Dementia with Lewy bodies 


Relatively rare 

Myoclonus, dystonia 

Alien limb phenomenon (ie, has a will of its own) 
Cortical sensory loss 


Corticobasal degeneration 


*Important findings suggesting Parkinson-plus syndromes instead of Parkinson disease include rapid progression, symmetric findings, absent tremor & 
poor levodopa response. 


9 Severe sensitivity to antipsychotics (dopamine antagonists) is commonly seen in patients 
with DLB and is considered a supportive clinical feature 


Pull (retropulsion) test of postural instability* 


e Patient in comfortable stance, eyes open, with examiner behind 
Procedure | e Sudden, brief pull on patient's shoulders (ready to catch patient, if needed) 
e Scoring = number of steps to recover balance 


Normal |e 1-2 steps, recovers unaided 
Slight e 3-5 steps, recovers unaided 
Mild e >5 steps, recovers unaided 
Moderate | e Stands safely, falls during test if not caught by examiner 
Severe |e Loses balance spontaneously 


“From the Movement Disorder Society-Unified Parkinson's Disease Rating Scale. 


+ A common cause of falls in patients with parkinsonism is postural instability, which can be confirmed 
by the pull test. 


Early-onset postural instability should raise concern for an atypical parkinsonian (ie, Parkinson-plus) 
syndrome (eg, dementia with Lewy bodies) because postural reflex dysfunction is typically a late 
finding (ie, >3 years) in idiopathic Parkinson disease. 


Multiple System Atrophy 


e What neurological pathology manifests as Parkinsonism with orthostatic hypotension, impotence, 
incontinence, or other autonomic dysfunction? 


Multiple system atrophy (Shy-Drager syndrome) 
Triad of: 


e motor abnormalities (parkinsonian features), 


e autonomic dysfunction (incontinence, orthostatic hypotension, erectile dysfunction), and 
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e cerebellar symptoms (ataxia) 
Anti-Parkinsonism drugs are generally ineffective; 


treatment is aimed at intravascular volume expansion (e.g. fludrocortisone, salt supplements, Alpha 
agonists) 


9 Similar to NPH but no Dementia/ Cognitive Impairement 


Progressive Supranuclear Palsy 


Progressive supranuclear palsy (Steele-Richardson-Olszewski 
syndrome) 


s Clinical features 
Postural instability (leading to frequent falls) 
Frontal lobe abnormalities (e.g.,apathy, disinhibition, impaired 
reasoning) 
Vertical gaze palsy, especially downward gaze, to complete external 
ophthalmoparesis 
Rigor 
Bradykinesia 
Dysarthria, dysphagia 
Dementia 
* Diagnosis 
MRI: “hummingbird sign” showing atrophy of midbrain structures with 
a relatively intact pons region 


e What is the most likely diagnosis in an elderly female who presents with downward gaze palsy, 
postural intability, bradykinesia, and upper extremity rigidity? 


Progressive supranuclear palsy 


MRI shows atrophy of midbrain structures with intact pons 


Associated with tau-positive neurofibrillary tangles in the basal ganglia, cortex, and 
brainstem 


Alzheimer Disease 
Addressing modifiable risk factors can reduce the likelihood of developing AD. 


Evidence shows that aggressive treatment of cardiovascular risk factors (eg, hypertension, 
diabetes, obesity/physical inactivity), especially in mid-life, can help reduce risk 


FrontoTemporal Dementia 


CNS, Eye, Ear 648 


https://t.me/usmleinnercircle 


Frontotemporal dementia (MRI) 
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>SF = cerebrospinal fluid ©uworld 


e Disinhibition (eg, scratching coworkers’ cars) 

e Apathy (eg, unconcerned by work deadlines, uninterested in golf) 
e Loss of empathy (eg, impolite to wife) 

e Compulsions or rituals (eg, putting gum on nightstand) 

e Hyperorality (eg, incessant gum chewing) 


e Executive dysfunction (eg, Montreal Cognitive Assessment [MoCA] score 25/30) 


Vascular Dementia 


Vascular dementia 


Ischemia and/or infarcts due to: 
Large-vessel atherosclerosis 
Small-vessel disease (eg, arteriolosclerosis) 
Cerebral amyloid angiopathy 


Pathophysiology 


Early, prominent executive dysfunction 
Subtypes: 


Clinical i : A 3 
o Multi-infarct: often with stepwise decline 


manifestations 


o Strategic infarct: associated with localizing cortical deficits 
o Subcortical vascular encephalopathy: associated with subcortical signs (eg, urinary incontinence, gait disturbances) 


? Cortical infarcts 
Imaging = n 
Andinas Subcortical lacunar infarcts 
g White matter hyperintensities 
Risk factor modification (eg, hypertension, diabetes) 
Treatment + Antiplatelet therapy 


Cholinesterase inhibitor 


e Single, strategic infarction: One infarction may be enough to cause poststroke vascular cognitive 
impairment if it affects key brain areas (ie, frontal lobes, thalamus). 


CNS, Eye, Ear 
y https://t.me/usmleinnercircle 649 


e Multiple infarctions: Multi-infarct dementia occurs when small infarcts combine to cause enough 
cumulative damage to the brain, resulting in noticeable cognitive deficits. Patients may not havea 


history of overt stroke but rather have a stepwise decline in cognitive function. 


CJ Disease 


Creutzfeldt-Jakob disease 


Clinical features 


Rapidly progressive dementia 

Myoclonus (provoked by startle) 

Cerebellar signs (eg, ataxia) 

Upper motor neuron signs (eg, hyperreflexia) 
Extrapyramidal signs (eg, hypokinesia) 
Mood &/or sleep disturbances 


Findings 


Management & 
prognosis 


MRI: widespread atrophy (cerebrum & cerebellum), cortical enhancement (ie, cortical ribboning), enhancement of 
putamen & caudate head (ie, hockey stick sign) 

CSF: normal routine analysis, positive 14-3-3 protein titers, positive RT-QulC test 

EEG: sharp, triphasic, synchronous discharges 

Neuropath: spongiform degeneration without inflammation 


Symptomatic treatment, counseling, social services referral 
No effective disease-modifying therapy, fatal in <12 months 


CSF = cerebrospinal fluid 


; EEG = electroencephalogram; RT-QulC = real-time quaking-induced conversion. 


¢ Real-time quaking-induced conversion (RT-QuIC) is a newer assay performed on CSF in which the 
abnormally folded proteins are isolated, amplified, and then incubated with normally folded proteins. 


A prion-induced conformational change in the normal proteins can be observed via fluorescence 


Has long incubation period (10 years) 


detection in real time. 


The RT-QulC test has greater sensitivity and specificity compared to 14-3-3 and tau analyses, 


but it is not widely available. 


Creutzfeldt-Jakob disease 


Probable diagnosis: 
e Rapidly progressive dementia 
e 2 out of 4 clinical features: 
o Myoclonus 
o Akinetic mutism 
o Cerebellar or visual disturbance 


o Pyramidal/extrapyramidal dysfunction 
(hypokinesia) 


e Periodic sharp wave complexes on EEG 
&/OR 


e Positive 14-3-3 CSF assay 


Definitive diagnosis includes above 
features in combination with 


e Brain biopsy findings (gold standard) 
OR 
e Demonstrated PRNP gene mutations 


Adrenoleukodystrophy 


¢ Adrenoleukodystrophy is due to a mutation in the ATP-binding casette transporter and presents 
in young males with cognitive impairment, progressive vision/hearing/motor deterioration, and adrenal 


insufficiency. 
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Pt: Young male, decreased vision, hearing, speaking with ataxia and male cousin with similar 


complaints. Hyperpigmentation (adrenal insufficiency). 


Low yield but treatment is supportive (diet and "Lorenzo's oil" -- lipid mix consisting of glycerol 


trioleate and glycerol trierucate in a ratio of 4:1) 


Alcohol Cerebellar Degeneration 


Alcoholic cerebellar degeneration 


e >10 years heavy alcohol use 
e Degeneration of Purkinje cells (cerebellar vermis) 


Epidemiology 


Usually develops over weeks to months 
e Wide-based gait 
e Incoordination in legs 

Cognition usually intact 


Manifestations 


Clinical: 

o Impaired tandem walking/heel-knee-shin 
o Preserved finger-nose testing 

CT/MRI - cerebellar atrophy 


Diagnosis 


Alcohol cessation 
Treatment Nutritional supplements 
Ambulatory assistance devices (eg, walker) 


e Other Signs: 


1. Hypotonia- Pendular Knee reflex (More than 4 swings abnormal) 


2. Postural Tremors, Dysarthria, Diplopia 


9 Babinski Sign is NOT characteristic in Cerebellar disease 


HIV Neurocognitive Dysfunction 


HIV-associated neurocognitive disorders 


e Impaired memory & attention/concentration 
Manifestations | e Personality & behavior changes 


e Motor symptoms (eg, ataxia, slowed movement) 


e Asymptomatic neurocognitive impairment 
Severity e Mild neurocognitive disorder 


e HIV-associated dementia 


e Long-standing HIV disease 
Risk factors |e Age 250 
e CD4 count <200/mm? 


f A e Clinical presentation 
Diagnosis , A 
e Neuropsychological testing 


e MRI may also be helpful and usually reveals 
diffuse brain atrophy, ventricular enlargement, 
and increased white matter intensity. 
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CNS Tumours 


MRI reveals a diffuse increase in intensity in the white 
matter. 


Clinical features of sellar masses 


e Benign tumors 

o Pituitary adenoma (most common) 
o Craniopharyngioma (50% age >20) 
o Meningioma 

o Pituicytoma (low-grade glioma) 
Malignant tumors 


Causes 


o Metastatic (eg, breast, lung) 


e Headache 
Hormonal deficiencies 
Can be found incidentally on brain imaging 


Clinical presentation 


o Primary (eg, germ cell tumors, chordoma, lymphoma) 


Diplopia, bitemporal hemianopsia, vision loss 


Craniopharyngioma 


» Frontal lobe 


Craniopharyngioma 
(calcified suprasellar mass) 


Pediatric brain tumor locations 


Optic glioma 


Supratentorial 


Infratentorial 
(posterior fossa) 


Brainstem glioma 
©uworld 


¢ Brain tumors are often clinically silent until they grow large enough to compress neurologic structures or 
raise intracranial pressure (ICP). The most common symptom is a dull headache associated with >1 of 


the following: 


e Nausea and vomiting (due to increased ICP) 


Pinealoma 


Medulloblastoma 


Cerebellar astrocytoma 


Infratentorial 
ependymoma 


e Focal neurologic manifestations (due to tumor invasion or compression) 


CNS, Eye, Ear 


https://t.me/usmleinnercircle 


652 


e Symptoms worsening during the night or with positions that raise ICP (eg, bending, coughing 


Patients usually require MRI of the brain for further evaluation. 


Clinical features of pineal gland masses 


Limited upward gaze 
Upper eyelid retraction (Collier sign) 
Pupillary abnormalities (ie, reactive to accommodation but not to light) 


Papilledema 
Headache, vomiting 
Ataxia 


Obstructive 
hydrocephalus 


Metastatic Brain Lesions 


e Metastatic CNS tumors characteristically 
present as multiple, well-circumscribed lesions 
with vasogenic edema at the gray-white junction. 


typically manifests as headache, focal 
neurologic dysfunction, cognitive change, or 
seizure 


Clinical features of metastatic brain cancer 


Order of increased metastatic brain 
frequency: Lung > Breast > Unknown 
primary > Melanoma > Colon 


Primarily e Breast 
solitary brain e Colon 
metastases e Renal cell carcinoma 


Multiple brain | e Lung cancer 
metastases e Malignant melanoma 


e Prostate cancer 

e Esophageal cancer 

e Oropharyngeal cancer 

e Hepatocellular carcinoma 

e Non-melanoma skin cancers 


Rare brain 
metastases 


e Although pulmonary symptoms arise in the majority of patients with lung cancer, up to 30% of cases 
present with manifestations of metastatic brain disease, and may have no prominent pulmonary or 
systemic symptoms and an unremarkable cardiopulmonary examination. 


For patients with a single brain metastasis in a surgically accessible location and good performance 
status, surgical resection offers the best therapeutic option 


followed by stereotactic radiosurgery (SRS) or whole brain radiation therapy (WBRT) 


Meningioma 
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Cervical spinal meningioma (MRI with contrast) 
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¢ Risk factors for meningioma include: 


e Older age (as with many other tumors) 


e Female sex (also potentially exogenous estrogens, progestins, or antiandrogen medications) 


e Genetic predisposition (eg, neurofibromatosis type 2, schwannomatosis) 


e Exposure to ionizing radiation (Greatest Acquired Risk) 


Schwannoma 


Epidemiology 


Clinical manifestations & pathophysiology 


Diagnostic studies 


Management 


Vestibular schwannoma (acoustic neuroma) 


e Observation (eg, small tumors, minimal symptoms, older or infirm patients) 
e Surgery 
e Radiation therapy 


Benign Tumor 


Choroid Plexus papilloma 
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Choroid plexus papilloma 


Ouworld 


Most common in infants, CPP is a rare, slow-growing, benign overgrowth of the choroid plexus that 
results in increased CSF production causing Hydrocephalous. 
Dx: MRI 


T/t: Resection 


Neurocutaneous Disorders 
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Neurofibromatosis type I 


Optic glioma Lisch nodules 
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Scoliosis 


Pseudoarthrosis 


©UWorid 
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Yearly ophthalmologic examinations screen for Optic Glioma, and MRI of the brain and 
orbits is required for any vision changes. 


Neurofibromatosis type Il 


Autosomal dominant 
Genetics NF2 gene on chromosome 22 encoding merlin (tumor suppressor) 
Variable expressivity, usually at age 20-30 


Bilateral vestibular schwannomas 
Intracranial meningiomas 


Clinical 


tumo , sch , 
manifestations Spinal tumors (eg, schwannomas, ependymomas) 


Cataracts 
Cutaneous tumors or skin plaques 


Tumor 
surveillance 


MRI of the brain & spine 


Tuberous Sclerosis 


Tuberous sclerosis is a neurocutaneous disorder associated with ungual fibromas, which are flesh- 


colored lumps emerging from nail folds. 


Tuberous sclerosis complex 


eanicsiols e Mutation (inherited or de novo) in TSC1 or TSC2 gene 
[sy EM e Autosomal dominant 


e Dermatologic 
o Ash-leaf spots 
o Angiofibromas of the malar region 
o Shagreen patches 


Neurologic 


Clinical features o CNS lesions (eg, subependymal tumors) 


Surveillance 
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o Epilepsy (eg, infantile spasms) 

o Intellectual disability 

o Autism & behavioral disorders (eg, hyperactivity) 
Cardiovascular: rhabdomyomas 


Tumor screening 


o Baseline et 
Baseline electroencephalography 
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Angiofibromas (adenoma sebaceum) Ash-leaf spots (hypopigmented macule) 


Tuberous sclerosis complex 


Shagreen patches (patches of localized 
leathery thickenings) 


VHL 


Von Hippel-Lindau disease 


e Mutation in the VHL tumor suppressor gene on chromosome 3 
e Autosomal dominant inheritance 


e Cerebellar & retinal hemangioblastomas 
Manifestations Pheochromocytoma 
Renal cell carcinoma (clear cell subtype) 


Surveillance for associated malignancies 
o Eye/retinal examination 

o Plasma or urine metanephrines 

o MRI of the brain & spine 

o MRI of the abdomen 

Tumor resection 


Management 


Sturge Weber 


Sturge-Weber syndrome 


Pathophysiology | e Mutation in GNAQ gene 


Port-wine stain (trigeminal nerve [CN V1/V2] distribution) 
Leptomeningeal capillary-venous malformation 

Seizures + hemiparesis 

Intellectual disability 

Visual field defects 

Glaucoma 


Clinical features 


Diagnosis MRI of the brain with contrast 


Laser therapy 
Management Antiepileptic drugs 
Intraocular pressure reduction 
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Sturge-Weber syndrome 


Ipsilateral choroid 
plexus enlargement 


Leptomeningeal 
enhancement* 


*Due to venous congestion from the capillary-venous malformation Ouwork 


Tram-track 


Port Wine 


Infection 

e Meningitis: Normal Cognition 

e Encephalitis: Altered Mental Status 

¢ Anti-NMDA receptor encephalitis is an autoimmune encephalitis syndrome characterized by 


psychiatric symptoms (eg, anxiety, psychosis), cognitive dysfunction (eg, memory impairment), 
seizure, autonomic instability, dystonia, and rigidity. 


It occurs most commonly in young women (median age of 21) and is associated with ovarian 


teratoma in >50% of cases. 


T/t: Tumor removal, Immunosuppressants 


Meningitis 
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Cerebrospinal fluid analysis 


7 K WBC count f 
Diagnosis Glucose (mg/dL) | Protein (mg/dL) 
(cells/uL) 
Normal 40-70 <40 


Bacterial meningitis >250 
Tuberculosis meningitis >250 
0-5 


40-70 45-1,000 


Viral meningitis 


Guillain-Barré 


Normal opening pressure: 20 cm H20 


Kernig’s sign. Patient 
supine, with hip flexed 
90°. Knee cannot be fully 
extended. 


Neck rigidity (Brudzinski’s 
neck sign), Passive flexion. | 
of neck causes flexion of ‘= 
both legs and thighs. 


9 often absent in patients age <1 year. 


«What are the most common causes of viral meningitis? 


Non-polio Enteroviruses (Echo and Cox) 


Bacterial meningitis 


Causes of meningitis in children 


Group B Streptococcus 

Escherichia coli & other gram-negative bacteria 
Listeria monocytogenes 

Herpes simplex virus 


Empiric antibiotics 


<3 months 


Streptococcus 
pneumoniae, Neisseria 
meningitidis 


S pneumoniae, N 
Age >50 meningitidis, Listeria 


Vancomycin + a third- 
generation cephalosporin 


Age 2-50 


Streptococcus pneumoniae 


3 months to 10 years i j Wats 
Neisseria meningitidis 


Vancomycin + ampicillin + 
a third-generation 
cephalosporin 


>11 years Neisseria meningitidis 


S pneumoniae, N 
meningitidis, Listeria, 
gram-negative rods 


Vancomycin + ampicillin + 


Immunocompromised cefepime 


Gram-negative rods, 
MRSA, coagulase- 
negative staphylococci 


Neurosurgery/penetrating 


skull trauma Vancomycin + cefepime 


e Third-generation cephalosporins: ceftriaxone or cefotaxime 
e Alternatives to cefepime: ceftazidime or meropenem 
e Alternative to ampicillin: trimethoprim-sulfamethoxazole for Listeria 


nly beneficial in some cases 
In . m 5 
confirmed 


Rules of Thumb 


e Really young (<1 month): Ampicillin (Listeria) and cefotaxime (prevent kernicterus) 


e Kinda young to kinda old: Vancomycin + 3rd-gen cephalosporin (ceftriaxone) 
e Old (>50): "+ "+ ampicillin (Listeria) 


e /mmunocompromised: look for option with cefepime (to cover pseudomonas) 


In neonates cefotaxime is preferred over ceftriaxone because ceftriaxone can displace bilirubin from 
albumin, increasing the risk of kernicterus 
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seman 


Emergent blood — 
cultures 


l 


Any alarm symptoms? 
« Signs of elevated ICP 
« Focal neurologic deficits 
e Impaired conciousness or orientation 
e Compromised immune system 


<1 hour between 
administration 
and treatment 


I 1 
No Yes 


y 
Lumbar puncture 
v v 
Empirical antibiotic treatment Empirical antibiotic treatment 
+ dexamethasone + dexamethasone 
and hospitalization and hospitalization 
v 
Cranial CT 
v 
___ Signs of elevated 
Lumbar puncture <—No- ICP? 
[i 
| Yes 
Y Y 
Adjust when 
specific pathogens have been Continue empirical treatment 
identified 


Do not perform a lumbar puncture if patient has any of the FAILS mnemonic: 
e FND 
e AMS 
e Immunosuppressed/ICP 
e Lesion at site of needle 


e Seizures 


Want to make sure there is no increased ICP (eg, focal neurologic deficit, coma, papilledema) -> if 
there is, you can cause brain herniation and death 


Management of bacterial meningitis in children age >1 month 


Suspected meningitis | 


| 


Obtain blood cultures | 


| 


+ Rapid clinical deterioration? 
+ Neuroimaging required?* 


| 
i Yes No | 
Antibiotics + dexamethasone | Lumbar puncture | 


| | 


+ CT scan of the head Antibiotics + dexamethasone | 
+ Lumbar puncture (if stable & 
not contraindicated) 


‘Indications for neuroimaging: closed fontanelle with signs of elevated intracranial pressure 
(eg, papilledema, focal neurologic deficits, coma). Ouworld 


9 Patients with an open anterior fontanelle have a natural pop-off valve to relieve elevated ICP, 


they are at very low risk for herniation and rarely require neuroimaging prior to LP 


e What is the next best step in a patient with suspected bacterial meningitis and no signs of alarm 
symptoms? 
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Lumbar puncture before antibiotics 


Only give antibiotics first if there is a contraindication to immediate lumbar puncture or meningococcal 
infection 


9 Although cerebrospinal fluid culture is diagnostic, treatment should not be delayed for 
lumbar puncture in patients with suspected meningococcal meningitis due to significantly 


increased mortality. 


lumbar puncture can be delayed, blood cultures should be obtained prior to antibiotic 
initiation 


e Meningitis suspicion based on clinical features. Brain MRI shows parts of cortex next to the midbrain 
that are WHITE. Dx? 


Temporal Lobe Meningitis/Encephalitis (due to Herpes) 


9 MRI preferred over CT for HSV encephalitis 


Bacterial meningitis 


è Fever 
Clinical e Increased intracranial pressure (eg, vomiting, altered mental 
features status, headache) 


æ Meningeal irritation (eg, nuchal rigidity) 


e Hearing loss (most common) 
ə Intellectual disability 

e Cerebral palsy 

e Epilepsy 


Complications 


e What is the most common neurologic sequelae of meningitis? 


Hearing loss --> all children with bacterial meningitis should have close developmental flu and 
audiologic testing 


Give dexamethasone for children with Hib meningitis to avoid hearing loss 


Tuberculous meningitis 


e Hematogenous spread of Mycobacterium tuberculosis to subarachnoid space 


Pathophysiolo: 
cy ay e Most commonly presents 2-6 months after primary infection 


e Stage 1: several weeks of nonspecific fever, headache, drowsiness 
e Stage 2: overt meningitis with lethargy, nuchal rigidity, vomiting, cranial nerve palsies, or other focal neurologic signs 
e Stage 3: coma, herniation, death 


Clinical 
manifestations 


e CSF lymphocytic pleocytosis, t protein, | glucose 
Diagnosis e Positive acid-fast bacillus culture or PCR test from CSF 
e Tuberculin skin testing or interferon-gamma release assay may be falsely negative 


e Combination antimycobacterial therapy 
e Glucocorticoids to reduce CNS swelling 


Treatment 


CSF = cerebrospinal fluid; PCR = polymerase chain reaction. 
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Tuberculous meningitis 


e Occurs in ~5% of patients with disseminated TB 


Epidemiology 


e f Risk with HIV, immunomodulatory medications, malnutrition, substance abuse 


e Subacute fever, vomiting, headache, lethargy 
Manifestations |e Cranial nerve palsy 
e Stroke 


e Imaging: basilar meningeal enhancement & hydrocephalus 
Diagnosis e CSF: WBC count 100-500/mm‘, mildly protein, | glucose, t adenosine deaminase 
e NAAT or AFB CSF smear 


AFB = acid-fast bacillus; CSF = cerebrospinal fluid; NAAT = nucleic acid amplification test; TB = tuberculosis; WBC = white blood cell. 


Brain Abscess 


Risk factors for brain abscess 
Otitis media Brain 
Viridans streptococci abscess 
Microbiology Staphylococcus aureus 
Gram-negative organisms 


Direct from adjacent infection 
(eg, sinusitis, otitis, dental infection) 


Hematogenous from distant infection all Sinusitis 
(eg, endocarditis, osteomyelitis) 


Pathogenesis 


Mastoiditis 
Headache 


Fever (~50%) 
Manifestations Focal neurologic deficits, seizure 


Brain imaging (CT scan, MRI): 21 ring- 
enhancing lesion with central necrosis 


Prolonged antibiotic therapy 
Aspiration (or surgical drainage) 


Treatment 


Dental infection 


*A single abscess usually indicates direct spread; multiple abscesses are 
usually hematogenous. 


©UWord 


e Diagnosis requires CT-guided aspiration or surgical biopsy to obtain tissue for Gram stain and culture 


Dental infection Direct spread 


Multiple abscesses along 
Hematogenous | distribution of middle 
spread cerebral artery (gray-white 
matter junction) 


Bacteremia from other 
sites of infection, cyanotic 
heart disease 
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Left temporal lobe brain abscess 


e] 


Ring-enhancing 
lesions 


e What is the likely diagnosis in a child with a history of tetralogy of Fallot and recurrent sinusitis that 
presents with a two-week history of worsening morning headaches, fever, and a recent first- 
time seizure? 


Brain abscess 


Congenital heart disease and Recurrent sinusitis are important predisposing factors for 
brain abscess 


Spinal Epidural Abscess 
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Epidemiology 


Manifestations 


Diagnosis 


Treatment 


Spinal epidural abscess 


Staphylococcus aureus (65%) 


Immunosuppression (HIV, diabetes, alcohol use, old age) 


Inoculating sources 

o Distant infection (eg, cellulitis, joint/bone) 
o Spinal procedure (eg, epidural catheter) 
o Injection drug use 


Classic triad 
o Fever (~50%) 


o Focal/severe back pain 
o Neurologic findings (eg, motor/sensory change, bowel/bladder dysfunction, paralysis) 


t Erythrocyte sedimentation rate 


MRI of the spine with contrast 
Blood & aspirate cultures 


Broad-spectrum antibiotics (eg, vancomycin + ceftriaxone) 
Urgent aspiration/surgical decompression 


Emergency surgical decompression: Laminectomy, which removes the roof of the spinal canal, and 


drainage of the suppurative fluid collection relieve pressure on the spinal cord. 


This may prevent permanent neurologic impairment when done early in the course of the illness (eg, 


<24 hr of onset of neurologic deficits). 


x Fever is most commonly absent, but patients often have other signs of infection 
(eg, leukocytosis, elevated ESR) 


e Trauma is a significant risk factor for SEA via development of a hematoma that may expand and 


become infected. 
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If an SEA is suspected, lumbar puncture is contraindicated due to the risk of inoculating the 


cerebral spinal fluid during the procedure. 


Brain Herniation 


Clinical features of brain herniation 


Herniation type 


Subfalcine 


Uncal 


Central 


Common features 


Herniation of cingulate gyrus underneath falx cerebri 
No pupillary involvement, consciousness often preserved 
Contralateral leg weakness (ipsilateral ACA compression) 


Herniation of uncus (medial temporal lobe) under tentorium cerebelli 

Ipsilateral dilated & fixed pupil (ipsilateral oculomotor nerve [CN III] compression) 
Early: contralateral hemiparesis (ipsilateral cerebral peduncle compression) 
Late: ipsilateral hemiparesis (contralateral cerebral peduncle compression) 


Caudal displacement of diencephalon & brainstem 

Rupture of paramedian basilar artery branches 

Bilateral midposition & fixed pupils (loss of sympathetic & parasympathetic innervation) 
Decorticate (flexor) + decerebrate (extensor) posturing 


Tonsillar 


Herniation of cerebellar tonsils through foramen magnum 
Coma, loss of CN reflexes, flaccid paralysis, respiratory arrest (brainstem compression) 


ACA = anterior cerebral artery; CN = cranial nerve. 


(Word 


Miscellaneous 


Ageing 


e Normal aging includes a slow decline of executive functioning, attention span, and problem-solving after 
age 70 years. The central nervous system is affected greatly by the aging process, and there are 
characteristic findings consistent with normal aging that every physician should be familiar with. 
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1. One of the most common neurologic changes to occur is the loss of vibratory sensation, primarily in 
the distal extremities. 


2. Decreased to absent deep tendon reflexes (DTR) (especially in the anKle). 
3. Decreased pupillary response to light, presbyopia. and decreased hearing. 


4. As a patient ages, their gait often becomes broad-based and their stride shortens. 


Tick Paralysis 


e Tick-borne paralysis is characterized by rapidly progressive ascending paralysis, absence of fever 
and sensory abnormalities, and normal CSF exam. 


The next best step is a meticulous search for a tick and removal of tick results in spontaneous 
improvement in most patients. 


Guillain-barre may be hard to distinguish but is usually not as rapid, is symmetric has CSF 
abnormalities, and autonomic dysfunction. A meticulous tick exam is easy to perform and should be 
done first. 


e What is the likely diagnosis in a patient that develops asymmetric lower extremity 
weakness and diminished lower extremity DTRs, normal vitals, and normal CSF examination after 
returning from a hiking trip in the Northeast? 


Tick-borne paralysis 


due to neurotoxin release (requires 4-7 days of feeding); removal of the tick results in spontaneous 
improvement in most patients 


Skull Fracture 


Basilar Skull Fracture 


hemotympanum Battle's sign 


Raccoon eyes 


e Bilateral periorbital ecchymosis ("raccoon eyes") are associated with a anterior basilar skull 
fracture. 


Posterior basilar skull fracture will show Battle Sign 


CSF Rhinorrhea 
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Cerebrospinal fluid rhinorrhea 


Accidental trauma (most common) 
Etiology Surgical trauma (eg, sinus surgery) 
Nontraumatic (eg, elevated intracranial pressure’ 


Clinical Unilateral watery rhinorrhea with salty or metallic taste 
presentation Possible complication: meningitis 


Test for CSF-specific proteins (B-2 transferrin, B-trace protein) 
Evaluation Imaging (with intrathecal contrast) 
Endoscopy (+ intrathecal fluorescein dye) 


Bed rest, head of bed elevation, avoidance of straining 


Management Lumbar drain p 


CSF = cerebral spinal fluid. 


e CSF rhinorrhea can be evident immediately after the trauma or may have a delayed presentation 
(days to months) in which rhinorrhea is noted after acute edema resolves. 


Venous Sinus Thrombosis 


Cerebral vein & venous sinus thrombosis 


Thrombophilia (eg, factor V Leiden) 
Pregnancy & postpartum 

Oral contraceptive pills 

Malignancy 

Infection 


Headache, 7 ICP (eg, vomiting, papilledema) 

MRI of the head with MR venography (t sensitivity) 
Diagnosis CT scan of the head with CT venography (rapid, + availability) 
Elevated D-dimer (supports diagnosis) 


Clinical 
features* 


Treatment | e Anticoagulation (unfractionated heparin or LMWH acutely) 


*Presentation is highly variable & often mixed, depending on thrombus location/distribution. 
ICP = intracranial pressure; LMWH = low molecular weight heparin. 


Thrombosis of cerebral veins and venous sinuses 


Cortical veins Superior sagittal sinus 
(cortical venous drainage) (cortical venous & CSF drainage) 
Motor deficits, seizures Motor deficits, seizures, intracranial HTN 


Straight sinus & great vein 
(midbrain RAS venous & CSF drainage) | 
Motor deficits, encephalopathy 


Transverse & sigmoid sinuses 
(final CSF drainage into IJ vein) 
Isolated intracranial HTN 


Cavernous sinuses 

(ophthalmic venous & CSF drainage) 
Eye pain, chemosis, proptosis, diplopia, 

cranial nerve deficits* (CNs III, IV, VI, V1, V2) 


“Due to compression as the cranial nerves pass through the cavernous sinus 
CSF = cerebrospinal fluid; HTN = hypertension; RAS = reticular activating system. ©uworld 


Cavernous Sinus Syndrome 
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e The diagnosis of cerebral sinus thrombosis is confirmed with MRI with venography. 
CT scan often shows no abnormalities 


Treat with heparin first 


9 D/D: Orbital Cellulitis: No Palsies, loss of sensation 


¢ A patient was bitten by a bug on his right cheek. Now, both of his eyes are swollen and he has 

a constant headache. Exam shows erythema and swelling of the right cheek and bilateral eyelid 
edema. Bilateral extraocular movements are restricted, and his forehead and midface are bilaterally 
tender. Vitals show fever and tachycardia. What is the most likely diagnosis? 


Cavernous Sinus Thrombosis 


CN III, IV, V, and VI pass through cavernous sinus, which has anastomoses crossing midline -- 
thus, unilateral symptoms can rapidly become bilateral 


Distal Symmetric Polyneuropathy 


Distal symmetric polyneuropathy 


Diabetes mellitus (diabetic neuropathy) 
Long-standing HIV infection 

F Uremia 

Triggers KeA: : A 
Medications (eg, fluoroquinolones, metronidazole) 
Chemotherapy (eg, cisplatin, paclitaxel) 


Toxicity (eg, alcohol abuse, heavy metal exposure) 


Pathophysiology Damage to distal sensory peripheral nerve axons 


Symptoms begin in toes/feet; progresses proximally over time 
A r Distal numbness, tingling, pins & needles sensation 

Manifestations } Re j 
| Pain, temperature, touch & vibration sensation 


| Ankle/Babinski reflexes 


Treat underlying cause 


Treatment k no k 2 z z ne 
Pain management: gabapentinoid, tricyclic antidepressant, duloxetine &/or capsaicin cream 


e HIV neuropathy is thought to occur due to the accumulation of HIV antigens (eg, gp120) on distal 
sensory nerve fibers, which triggers macrophage/T-cell infiltration, cytokine release, and subsequent 
axonal damage. 


Motor neurons are relatively spared, motor strength is usually intact. Treatment with antiretroviral 
therapy reduces the risk of progression. Gabapentin is first-line to help reduce sensory symptoms 
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Causes of peripheral neuropathy 


Metabolic 


Diabetes mellitus 
Hypothyroidism 
Vitamin B42 deficiency 


Alcohol use 
Medications (eg, phenytoin, disulfiram, platinum chemotherapy) 
Heavy metals 


HIV 
Lyme disease 


Charcot-Marie-Tooth 
Porphyria (eg, acute intermittent porphyria) 


Idiopathic 
Plasma cell disorders (eg, multiple myeloma, MGUS) 


e Vasculitic neuropathies typically occur when vasculitis affects the vasa nervorum, leading to nerve 
ischemia. It generally occurs in the setting of systemic vasculitis (eg, polyarteritis nodosa) and results in a 
patchy, asymmetric neuropathy that affects several nerves (ie, mononeuritis multiplex); severe pain is a 
prominent feature. In addition, systemic symptoms (eg, fever, fatigue) are common. 


MGUS = monoclonal gammopathy of undetermined significance. 


Celiac Disease 


Chronic, gradual: Systemic diseases 


Acute: Medication, Toxin 


Concussion 


hy Transient neurologic disturbance (eg, dizziness, disorientation, amnesia) after mild TBI 
Clinical features 


Remove from same-day physical play 

Neurologic evaluation 

Rest for 224 hr 

Gradual return to normal activity if symptoms do not worsen 

o Physical: light aerobic exercise — noncontact sports — contact sports 
o Neurocognitive: limited screen time, school accommodations (eg, frequent breaks, shortened days) 


Management 


Concussion 


No structural intracranial injury 


TBI = traumatic brain injury. 


e Atypical signs that should prompt further evaluation with a head CT scan. 


1. Focal neurologic deficits, 


2. depressed or worsening mental status, 


3. or signs of possible skull fracture (eg, battle sign, temporal hematoma) are 


e What is the likely diagnosis in a patient that develops persistent headache, confusion, difficulty 


concentrating, and poor sleep for the past month after hitting their head? 


Post-concussive syndrome 


other manifestations include amnesia, vertigo, and mood alterations; symptoms typically resolve 


with symptomatic treatment within a few weeks to months. 
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Postconcussion syndrome 


e Nonadherence to gradual return-to-play protocol after concussion 
e History of multiple concussions 


Risk factors 


e Prolonged (>4 weeks) concussion symptoms after mild TBI: 
o Headache 
o Dizziness 
Clinical features o Sleep disturbance 
o Mood changes 
o Cognitive impairment 
e No structural intracranial injury 


e Symptomatic care 


Management 
a e Activity as tolerated 


TBI = traumatic brain injury. 


The predominant finding in patients with concussions is headache, which typically develops shortly after 
the head trauma and may be triggered by physical or cognitive exertion, as well as visual tasks (eg, 
rapid eye movement between two points). 


Light and/or noise sensitivity is also common and may worsen the headache. 


Traumatic Brain Injury 


Management of traumatic brain injury 
Goal Interventions 


Maintain MAP: isotonic fluids, vasopressor therapy 
Reduce ICP: head elevation, sedation, osmotic therapy (eg, hypertonic saline, mannitol), decompressive 
interventions (eg, CSF removal, craniectomy) 


Maintain CPP 
(= MAP - ICP) 


Antifibrinolytic therapy (ie, tranexamic acid) within first 3 hr 


Prevent ICH — E x 
Reversal of preexisting anticoagulation 

Prevent seizures (eg, levetiracetam, phenytoin) 

Control blood glucose (eg, insulin to target 140-180 mg/dL glucose) 
Maintain normothermia (eg, antipyretics, surface-cooling devices) 


Other 
measures 


CPP = cerebral perfusion pressure; CSF = cerebrospinal fluid; ICH = intracranial hemorrhage; ICP = intracranial pressure; MAP = mean arterial pressure. 


Paroxysmal Sympathetic Activity 


e Traumatic brain injury can cause damage to cortical areas responsible for inhibiting lower 
sympathetic centers. 


This disrupted inhibition may result in paroxysmal sympathetic hyperactivity, a syndrome 
characterized by rapid-onset episodes of tachycardia, hypertension, and tachypnea often 
accompanied by fever and diaphoresis. 


These episodes, which can last up to 20-30 minutes, are usually triggered by external stimuli (eg, 
bathing, repositioning) but may occur spontaneously. 


Treatment consists of supportive care (eg, avoiding triggers, treating fever) and medication (eg, 
opioids, GABA-agonists, a2-agonists) to abort and/or prevent episodes 


Coma 
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Diagnosis of brain death 


Known cause (eg, TBI, stroke) 

Evidence (eg, clinical, neuroimaging) of devastating CNS event 

Exclusion of confounding conditions (eg, electrolyte abnormality, intoxication, paralytics) 
Core temperature >36 C (96.8 F), SBP >100 mm Hg 


Clinical criteria 


Coma 
Absent brainstem reflexes: 
Pupillary 


Corneal 

Oculocephalic, oculovestibular 

Jaw jerk 

Cough 

Gag 
e Absent brain-originating* motor responses (including decerebrate & decorticate posturing) 
e Apnea test: no respiratory response to PaCOz >60 mm Hg 


Clinical examination 


*Movements originating from the spinal cord (eg, deep tendon reflexes) may still be present. 
SBP = systolic blood pressure; TBI = traumatic brain injury. 


Additional test that can be used to confirm brain death: Cerebral Blood Flow Studies like CT 
Angiography 


9 Brain death constitutes legal and clinical death and mechanical ventilation may be 
withdrawn without the family's permission 


G) Bring the case to the hospital ethics committee 45% @ 


When there is a difference of opinion between the family and the medical team over life-sustaining measures in a 
patient with established brain death, the American Medical Association Principles of Medical Ethics recommend seeking 
consultation from an independent, objective medium, like an ethics committee. However, note that it is medically 
appropriate to discontinue therapy after brain death. Technically, the physician does not need to obtain the family's 
permission to remove life support. Nevertheless, recommendations mostly advocate an empathetic approach, which 
meets the family's emotional needs and tries to reach a mutual understanding. 


* Can a patient be diagnosed with brain death if they have intact deep tendon reflexes? 
Yes 
brain death is characterized by absent cortical and brain stem function; the spinal cord may still be 
functioning 
Persistent Vegetative State is similar to person having consciousness but LACKS Awareness 


Diagnosed after >12 months 


Ventriculoperitoneal Shunt 
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Approach to suspected ventriculoperitoneal shunt complications 


* Increased ICP (eg, headache, 
vomiting, lethargy) 

* Focal neurologic deficits 

+ Fever 

+ Abdominal pain (peritonitis) 


l 


* Shunt series (x-rays) 
+ Neuroimaging (CT*) 
+ Abdominal ultrasound (for localized pain) 


| v 


Abnormal Normal 


+ Hydrocephalus 
* Shunt discontinuity 
+ Abdominal cyst 


| Y 
+ Recently placed shunt (t Risk of 
CSF shunt tap |~—— Yes ——  ventriculitis in first 6 months) 
+ Persistent fevers without a source 


| 
No 


4 


Infection Evaluate for 
T Cell counts, (+) culture alternate causes 
— remove/externalize 


shunt, start IV antibiotics 


Obstruction 
T Pressure or no flow 
= replace shunt 


*May use ultrasound if fontanelle open. 
CSF = cerebrospinal fluid, ICP = intracranial pressure; IV = intravenous. ©uWorld 


Ventriculoperitoneal shunt 


Ventricle 


Valve 


Subcutaneous catheter 


Peritoneal cavity 


ouw 


Head trauma 


Etiolo 
a Acceleration-deceleration or rotational shearing forces on axons (eg, at gray-white matter junction) 


Severe neurologic impairment (eg, 


mpairme er th: 
Clinical features MRI findings: 
o Punctate hemorrhages in white matter 
o Blurring of gray-white matter junction 


GCS = Glasgow coma scale; ICP = intracranial pressure; MRI = magnetic resonance imaging. 
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e What brain injury typically occurs from traumatic acceleration/deceleration shearing forces? 


Diffuse axonal injury 


patients typically have coma with head CT showing diffuse small bleeds at the gray-white 


junction 


Punctate Hemorrhages at grey white junction 


Facial Palsy 


Management of unilateral facial weakness 


Unilateral facial 


weakness 
Red flags absent | Red flags present 
Likely Bell palsy e Sparing upper face + Lyme endemic * Hearing loss * Lower limb 
(acute, idiopathic CN + Focal neurological exposure + Imbalance/vertigo weakness 
VII mononeuropathy) deficits + EM rash -e e | Deep tendon 
| | + Flu-like illness | reflexes 
+ Eye protection: MRI brain to Lyme MRI skull base to Lumbar puncture 
lubrication drops, eyes r/o stroke serology r/o CPA tumor to fo GBS 
taped closed at night net 
* High-dose 
glucocorticoids 
+ +/- antivirals 
| 
Worsening over 3 
weeks or no improvement 
over 4 months 
Further workup 
(eg, imaging) 
EM = erythema migrans; CPA = cerebellopontine angle; GBS = Guillain-Barré syndrome. ©uworld 


9 Involvement of forehead helps differentiate Bell’s Palsy from Stroke. 
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Thermoregulation Failure 


Nonexertional (classic) heat stroke 


Elderly, obesity, poor physical fitness 
Risk factors Alcohol, medications (eg, diuretics, beta blockers, anticholinergics, stimulants) 
High temperatures, high humidity, lack of air conditioning 


Temperature 240 C (104 F) with CNS dysfunction (eg, encephalopathy, seizure) 
Tachycardia, tachypnea, + hypotension 

Manifestations Flushing, + diaphoresis 
End-organ dysfunction (eg, DIC, pulmonary edema, renal/hepatic dysfunction) 
Hemoconcentration (t hemoglobin, leukocytes, platelets, BUN) 


Stabilization (ie, airway, breathing, circulation) 

Rapid cooling (evaporative techniques are best tolerated in the elderly) 
o Antipyretics/dantrolene are NOT indicated 

Management of end-organ complications 


Management 


BUN = blood urea nitrogen; DIC = diffuse intravascular coagulation. 


Exertional heat stroke 


Strenuous activity during hot & humid weather 
Dehydration, poor acclimatization 

Risk factors Lack of physical fitness, obesity 
Medications: anticholinergics, antihistamines, 
phenothiazines, tricyclics, antipsychotics 


Core temperature >40 C (104 F) with CNS 
dysfunction (eg, AMS, seizure) 

Organ or tissue damage: renal or hepatic failure, 
disseminated intravascular coagulation, acute 
respiratory distress syndrome 


Clinical 
manifestations 


Rapid cooling: ice water immersion preferred; can 
consider high-flow cold water dousing, ice-wet 
towel rotation, evaporative cooling 

Fluid resuscitation, electrolyte correction 
Management of end-organ complications 

No role for antipyretic therapy 


Management 


AMS = altered mental status. 


e vs heat exhaustion, which typically presents with lower-grade fever (< 104 F) and no altered mental 
status 


Heat exhaustion 


e Strenuous activity during hot & humid weather 
e Dehydration, poor acclimatization 
Risk factors |e Lack of physical fitness, obesity 
e Acute illness 
e Medications: anticholinergics, antihistamines, phenothiazines, tricyclics, antipsychotics 


e Hyperthermia <40 C (104 F) with normal mental status 
e Profuse sweating 
Manifestations | e Nausea/vomiting 
e Headache, dizziness 
e Tachycardia, hypotension 


e Cool patient (eg, air conditioning, cool water shower) 
Management ae = 
e Salt-containing oral fluids 
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9 Cystic fibrosis may predispose patients to heat-related illnesses due to higher rates of sodium 
and chloride lost in sweat. 


¢ What is the recommended cooling technique for patients with non-exertional heat strokes? 
Evaporative cooling (e.g. spraying lukewarm water while fans blow air on skin) 
presents similarly to exertional heat stroke but typically affects elderly patients in the absence of 
strenuous activity 
¢ What is the recommended cooling technique for patients with exertional heat strokes? 


Ice-water immersion 


Clinical features of hypothermia 


Classification Mild: 32-35 C (90-95 F) 
e Tachycardia, tachypnea 
e Ataxia, dysarthria, increased shivering 
Moderate: 28-32 C (82-90 F) 


e Bradycardia, lethargy, hypoventilation, decreased shivering, 
atrial arrhythmias 


Severe: <28 C (82 F) 
e Coma, cardiovascular collapse, ventricular arrhythmias 


Treatment General 
e Warmed (42 C [107 F]) crystalloid for hypotension 
e Endotracheal intubation in comatose patients 


Rewarming techniques 
e Mild hypothermia: Passive external warming (remove wet 
clothing, cover with blankets) 
e Moderate hypothermia: Active external warming (warm 
blankets, heating pads, warm baths) 
e Severe hypothermia: Active internal rewarming (warmed 
pleural or peritoneal irrigation, warmed humidified oxygen) 


Bradycardia seen with hypothermia is often refractory to treatment with atropine/cardiac pacing, but improves with correction 
of hypothermia 


Frostbite 


e Superficial pallor & anesthesia 
e Blistering, eschar formation 
e Deep tissue necrosis & mummification 


Clinical 
findings 


e Rapid rewarming in water bath at 37-39 C (98.6-102.2 F) 

e Analgesia & wound care 

e Angiography or technetium-99m scan to assess for thrombosis if rewarming is unsuccessful 
e Thrombolysis in severe, limb-threatening cases 


Management 


9 Also admit to Hospital for observation 


e What is the recommended initial management of frostbite? 
Rapid rewarming with warm water 


however, rewarming should not be attempted if there is a possibility of refreezing before definitive 
care can be provided 


Patients often have hypothermia as well -- treatment of hypothermia should be prioritized! 
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¢ Amputation is not typically performed until all possible salvage options (eg, angiography, thrombolysis) 
have been exhausted and the affected tissues have been given time (often weeks to months) to fully 
demarcate. 


CNS Drugs 


¢ Typical antipsychotics should not be used in patients with Lewy body dementia because they may 
exhibit neuroleptic hypersensitivity. 


neuroleptic administration can cause severe parkinsonism and impaired consciousness 


e Treatment for facial nerve palsy may include corticosteroids and acyclovir. 
most patients have a gradual recovery of function 


The role of viruses in the development of idiopathic facial palsy is not yet fully understood and the 
benefit of antiviral medication is unclear at present. However, administration of acyclovir is 
recommended as a precaution in severe cases. 


Action Side effects 


e Somnolence, confusion, hallucinations 
(older patients) 
e Dyskinesia 


Levodopa plus Dopamine 
carbidopa precursor 


Trihexyphenidyl 
or benztropine 


¢ Dry mouth, blurred vision, constipation, 


Anticholinergic nausea & urinary retention 


Unclear 


Amantadine 
mechanism 


e Ankle edema & livedo reticularis 


Apomorphine, 
bromocriptine, Dopamine e Somnolence, hypotension & confusion 


pramipexole, agonist e Hallucinations (older patients) 
or ropinirole 


Entacapone > e Dyskinesia, hallucinations, confusion, 
or tolcapone COMT inhibitor nausea & orthostatic hypotension 


Selegiline MAO B inhibitor e Insomnia & confusion (elderly patients) 


Anti-Epileptic 


e Phenytoin is highly protein-bound and metabolized hepatically by the cytochrome p450 system; 
medications that inhibit cytochrome p450 (eg, trimethoprim-sulfamethoxazole, fluconazole) or that 
displace phenytoin from plasma proteins (eg, valproic acid) increase the risk of drug toxicity. 


Common symptoms of acute phenytoin toxicity include horizontal nystagmus, ataxia, hyper- 
reflexia and nausea/vomiting, and significant toxicity can result in altered mental status, coma, and 
death. 


e Prevent adverse effect of Phenytoin: Folate, Calcium, Vit D supplementation 


Anesthesia 
e What anesthetic is associated with neurotoxicity in patients with vitamin B12 deficiency? 
Nitrous oxide 


N20 inactivates vitamin B12, resulting in inhibition of methionine synthase 


e Severe hypotension due to myocardial depression is a common adverse effect of propofol. 
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Therefore, propofol should be avoided or used with extreme caution in patients with ventricular 
systolic dysfunction. 


Emergence from anesthesia 


Normal e Transition from general anesthesia to consciousness 
emergence e Most patients fully awake within 15 min of extubation 


e Delayed emergence: hypoactive state, somnolence persisting >30-60 min 


e Emergence delirium: hyperactive state, usually manifests in the OR 

e Reassure & reorient: most cases are temporary & due to anesthetic effects 

e Evaluate for serious underlying conditions (eg, oxygenation, metabolic, or neurologic factors) & causes of 
discomfort (eg, acute pain, bladder distension) 


Inadequate 
emergence 


OR = operating room. 


¢ Delayed emergence from anesthesia is defined as the failure to return to consciousness within the 
expected window of the last administration of an anesthetic or adjuvant agent (typically 30-60 minutes). 


The etiology is often multifactorial, however; the presence of respiratory failure (eg, low pH, 
elevated pCO2, low pO2), bradypnea, and bradycardia suggests prolonged medication effect 
resulting in hypoventilation. 


Epidural 


¢ Hypotension is a common side effect of epidural anesthesia due to sympathetic 
blockade producing venous pooling, venodilation, and arterial vasodilation. 


L5 Sympathetic nerve fibers responsible for vascular tone in lower limbs are blocked, causing 
vasodilation (venous pooling), decreased venous return, and decreased CO. 


Can result in maternal hypotension and decreased placental perfusion, as evidenced by recurrent 
late fetal heart rate decelerations. 


Management is with left lateral patient positioning, IV fluid bolus, and vasopressors (eg, 
phenylephrine). 


Lab idural Igesi: 
ORREN aeaa High spinal anesthesia 


Subarachnoid space 


Subarachnoid space 
Epidural space 


I c3-c5: dysphagia, 
respiratory paralysis 


I C6-C8: upper 
extremity weakness 


E 11-14: bradycardia, 
hypotension 


|] T10-L1: blocks pain fibers during 
first stage of labor 


I L2-L5: blocks sympathetic fibers responsible 
for lower extremity blood vessel tone Dura L5- 

J 82-54: blocks pain fibers during 
second stage of labor 


“Normal obstetric neuraxial anesthesia distribution: up to T10 (vaginal delivery) or T4 (cesarean delivery) ©uword 
©uworld 


¢ High spinal or total spinal anesthesia can occur if the epidural catheter accidentally punctures the 
dura and anesthetic enters the subarachnoid (ie, intrathecal) space. 
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Patients often have an exaggerated ascending paralysis with upper extremity weakness (eg, C5- 
C7 blockade) and respiratory paralysis due to blockade of the diaphragm (eg, C3-C5). 


¢ Leakage of CSF after epidural placement may result in postural headaches, which 
are worse with sitting up and better with lying down. 


occurs if the dura is mistakenly punctured during epidural placement 


Postdural puncture headache 


e After lumbar puncture or neuraxial anesthesia 
Positional (worse when upright, improves when supine) 
Clinical features | e Neck stiffness 

Photophobia, diplopia 

e Hearing loss, tinnitus 


e Typically self-limited 


M t 
atah Epidural blood patch 


e A 40 week gestation patient receives epidural with test dose of lidocaine and epinephrine. She 
immediately has tinnitus, perioral numbness and metallic taste in mouth. Pulse is 110, BP 140/100. 
What is the most likely cause? 


Systemic toxicity of local anesthetic sec to inadvertant injection into blood vessel 
Can also cause Seizure 
T/t: Drug Cessation, Supportive care 
¢ Spinal epidural hematoma is a potential complication of neuraxial anesthesia (eg, epidural block), 


lumbar puncture, or spinal surgery and is more common in older adults taking antithrombotic 
medications. 


Manifestations include slowly progressive motor and sensory dysfunction and localized back 
pain; bowel and bladder dysfunction may occur. 


Management includes an urgent MRI and neurosurgical decompression. 


Malignant Hyperthermia 


Malignant hyperthermia 


e Genetic mutation alters control of intracellular calcium 


Epidemiolo: 
P W lo Triggered by volatile anesthetics, succinylcholine, excessive heat 


e Masseter muscle/generalized rigidity 
e Sinus tachycardia 
P T e Hypercarbia resistant to increased minute ventilation 
Manifestations 3 
e Rhabdomyolysis 
¢ Hyperkalemia 


e Hyperthermia (late manifestation) 


e Respiratory/ventilatory support 
Treatment « Immediate cessation of causative anesthetic 
e Dantrolene 


Hypercapnia (being the most reliable indicator) 


CNS, Eye, Ear 679 


https://t.me/usmleinnercircle 


9 Ass with significantly elevated CK (can reach >10,000-20,000 UIL) 


e Neuroleptic malignant syndrome has a similar presentation to MH (eg, fever, muscle rigidity), it is 
triggered by neuroleptic agents (eg, haloperidol, promethazine) rather than anesthetics. 


In addition, it develops over the course of days, not minutes. 


NeuroMuscular Blockers 


e What cardiac complication is associated with succinylcholine in patients with skeletal muscle 


trauma? 


Cardiac arrhythmia 


secondary to hyperkalemia due to efflux of K+ ions following binding of succinylcholine to post- 
synaptic ACh receptors; also may occur in patients with burn injury and stroke 


Paeds 


Types of plagiocephaly 


f f 
Anterior fontanelle — ~ 


Posterior fontanelle 


Normocephaly 
Fused coronal 
suture 


Fetal alcohol syndrome 


Frontal suture 


Coronal suture 


Small 
palpebral 
fissures 


Sagittal suture 


Lambdoid suture 


Smooth 
Frontal bossing philtrum 
Thin 
vermilion 
border 


Right 
occipital 
flattening 
Left anterior Right posterior Positional 
plagiocephaly plagiocephaly plagiocephaly 
L Craniosynostosis — 
Ouweoria 
Common causes of intellectual disability 
Dysmorphic features Comorbid conditions 
Upslanting palpebral fissures 
2 gp p : Heart disease (eg, AV canal defect) 
Down syndrome Flat naealibriage Short stature, obesity 
Epicanthal folds 4 
i Hearing loss 
Single palmar crease 
Long face with prominent chin & forehead 
2 7 e HE ss Self-injurious behavior (eg, hand biting) 
Fragile X syndrome eal i s Anxiety, autistic behaviors 
Macroorchidism 
e Tall stature 
Macrocephaly 
Smooth philtrum 
Fetal alcohol syndrome Thin vermillion border 
Small palpebral fissures 
AV = atrioventricular. 
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Spina Bifida 


Closed spinal dysraphism Common dermatologic manifestations of closed spinal dysraphism 


i 3 7 (spina bifida occulta) 
e Failure of posterior vertebral arch fusion 
Dimple (>5 mm long & 
Pathophysiology | e + Spinal cord anomalies (eg, lipoma, cyst) >2.5 cm above anus) Hair tuft 
Stretch-induced distal spinal cord dysfunction (tethered cord) 


Subcutaneous mass 
(eg, lipoma) 


May be asymptomatic 

Cutaneous, lumbosacral anomalies (eg, hair tuft, mass) 
Tethered cord syndrome*: 

o Neurologic: LMN signs (weakness, hyporeflexia) 

o Urologic: incontinence/retention; recurrent UTI 

o Orthopedic: back pain, scoliosis, foot deformities 


Clinical features 


Hemangioma 


MRI of the spine 


M t 
pea i Surgical detethering of cord if symptomatic 


*Age of onset & organ system involvement are variable. 
LMN = lower motor neuron; UTI = urinary tract infection. 


Spina bifida 


Ni 


a f y/ f LEN 
Spina bifida occulta Meningocele Myelomeningocele Myeloschisis 
Closed spinal Open spinal 
_ dysraphism dysraphism 


e Spinal cord stretching leads to tethered cord syndrome: 


e Back pain caused by spinal cord traction and exacerbated by activities that further stretch the cord 
(eg, bending forward). Pain can radiate down the buttocks/legs. 


e Lower extremity lower motor neuron signs (eg, hyporeflexia, weakness) due to spinal dysfunction 
below T12/L1. Denervation and weakness can cause gait abnormalities and muscle atrophy. 


e Foot deformities from peroneal muscle weakness (eg, pes cavus [high arch]) or tight foot ligaments 
(eg, hammer toe), as seen in this patient. 


e Bladder dysfunction (eg, urinary incontinence) due to detrusor underactivity and/or sphincter 
incompetence. 
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Chronic back pain in adolescents 


Diagnosis 


Clinical features 


Malignancy 


Nocturnal pain 

Systemic symptoms 

Neurologic findings if spinal cord is involved 
New-onset scoliosis 


Tethered cord 
(spinal dysraphism) 


Back/leg pain worse with activity 

Neurologic findings (eg, weakness, hyporeflexia) 
New-onset scoliosis 

Lumbosacral cutaneous abnormality 


Chronic multifocal osteomyelitis 


Nocturnal pain 
Systemic symptoms 


Spondylosis & spondylolisthesis 


Occurrence following repetitive trauma (eg, gymnastics) 
Pain with extension 


Inflammatory arthritis 
(eg, ankylosing spondylitis) 


Morning stiffness 
Pain worse at rest 
Sacroiliac joint tenderness 


Head Trauma 


Pediatric traumatic brain injury (PECARN rule) 


High-risk features 
age <2 


e Altered mental status (fussy behavior) 

e Loss of consciousness 

e Severe mechanism of injury (fall >0.9 m [3 ft], high impact, MVC) 
e Nonfrontal scalp hematoma 

e Palpable skull fracture 


High-risk features 
age 22-18 


e Altered mental status (eg, somnolence, agitation) 

e Loss of consciousness 

e Severe mechanism of injury (fall >1.5 m [5 ft], high impact, MVC) 
e Vomiting, severe headache 

e Basilar skull fracture signs (eg, CSF rhinorrhea) 


Management e Head CT scan without contrast 


CSF = cerebrospinal fluid; MVC = motor vehicle collision. 


in those without these symptoms: Observation only 


e What is the next step in management for a child that presents to the ED with signs of mild traumatic 


brain injury (TBI)? 


Head CT without contrast or observation for 4 - 6 hours 


signs of mild TBI include GCS score of 13 - 15, loss of consciousness for < 5 minutes, headache, 


and vomiting 


Hydrocephalous 
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Hydrocephalus in children Signs of increased intracranial pressure 
Wide, bulging 
Impaired CSF circulation (obstructive, most common) fontanelle 


Impaired CSF absorption 
Excessive CSF production 


Prominent 
scalp veins 


Causes 


Head examination 


Increased head 
o Rapidly enlarging head circumference &/or macrocephaly circumference 


o Prominent scalp veins 


o Full anterior fontanelle (if open) 
Behavioral changes &/or developmental delay f Z 
Lower extremity weakness & spasticity Ņ - 
Signs of increased ICP* 

o Headache, vomiting : 

o Papilledema, impaired upward gaze roe 


o Hypertension, bradycardia 


Sunset eyes 
Clinical manifestations 


e Neuroimaging 
o Ultrasonography (if fontanelle is open) or ultrafast MRI 
o CT scan for signs of acutely increased ICP 


Evaluation 


*May not be present if the anterior fontanelle is open. 
CSF = cerebrospinal fluid; ICP = intracranial pressure. 


e While the cranial sutures are still open during infancy, hydrocephalus typically results in a rapidly 
enlarging HC and a full or bulging fontanelle. Once the anterior fontanelle closes, between age 12 and 
15 months, children who develop hydrocephalus are more likely to present with signs/symptoms 

of increased intracranial pressure. 


9 Pressure on the midbrain may also cause upward gaze impairment (ie, persistent downward 
gaze). 


Severe hydrocephalus in a newborn 


©UWorid 


Microcephaly 
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Evaluation of microcephaly 


HC below 3rd percentile | 


| 


* Serial HC measurements across 
22 declining major percentiles 
OR 
* Neurologic symptoms (eg, 
developmental delay, hypotonia) 
OR 


+ Dysmorphic features 


i No | Yes | 
+ Measure & plot parents’ HCs * Order MRI of the brain (eg, perinatal 
(benign familial microcephaly) stroke, congenital malformation) 
* Monitor growth & development + + Evaluate for congenital infection* 


+ + Order genetic testing (if dysmorphic 
features present) 


“For microcephaly onset at birth with symmetric growth restriction, systemic features 
(eg, hepatosplenomegaly), hearing loss, or risk factors (eg, maternal infection) 
HC = head circumference. ©uworld 


Findings consistent with benign microcephaly include: 
e Absence of dysmorphic features 
e Normal head shape and neurologic examination 
e Normal development 


e Absence of rapidly declining growth percentiles: 22 major percentiles 


MRI is preferred over CT scan because MRI lacks ionizing radiation and is more sensitive in 
identifying infarction or structural abnormalities. 


Macrocephaly 


e Macrocephaly is defined as an HC >97th percentile for age and sex and may be the presenting sign of 
hydrocephalus 


Examination findings that are reassuring for benign macrocephaly include the following: 
e Normal development 
e No syndromic features 
e No signs of increased intracranial pressure (eg, bulging fontanelle) 
e No signs of infection (eg, fever, lethargy) 


e USG can be done to rule out other causes of macrocephaly if suspected otherwise no workup needed 


Cephalohematoma 
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Cephalohematoma versus caput succedaneum 


Subperiosteal bleed 
that does not cross 


suture lines 


Cephalohematoma 


periosteum that crosses 
suture lines 


Periosteum 


Scalp _ 


¢ Both resolve spontaneously 


Neonatal scalp swelling 


Edema/hematoma above 


Caput succedaneum 


Sagittal 
ga ~“ Suture 


Prognosis 


Overlying skin is normal 


Self-resolves in days 


Overlying skin is normal 


e t Hyperbilirubinemia risk 
e Resorbs within a month 


Caput succedaneum Cephalohematoma Subgaleal hemorrhage 
Location e Subcutaneous Subperiosteal (between skull & periosteum) Between periosteum & gala aponeurotica 
e Present at birth Present hours after birth Can expand over days 
a e Soft, boggy Firm, nonfluctuant Soft, fluctuant 
Clinical features 3 
e Crosses sutures Does not cross sutures Diffuse, crosses sutures 


+ Overlying bruising 


e Can cause life-threatening blood loss 


e What is the diagnosis with fluctuant scalp swelling that can move, cross suture lines, and expand for 
days after delivery? Associated with tachycardia and pallor secondary excessive blood loss? 


Subgaleal hemorrhage 


DID: Infants who do not receive the routine intramuscular vitamin K injection at birth are at risk for 
bleeding between weeks 1 and 4 of life. Early-onset (<24 hr) bleeding due to vitamin K deficiency can 
occur with use of certain prenatal medications (eg, anticonvulsants), that limit vitamin K action. 


Stroke 
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Common etiologies of pediatric stroke 


e Sickle cell disease 

e Prethrombotic disorders 

e Congenital cardiac disease 
e Bacterial meningitis 

e Vasculitis 

e Focal cerebral arteriopathy 
Head/neck trauma 


M/C: SCD 
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Hemorrhagic stroke in children 


Risk factors 


Clinical features 


Imaging 


e Vascular malformations 
o AVM (isolated or associated with HHT) 
o Aneurysm 
e Hematologic abnormalities (eg, hemophilia, sickle cell disease) 


e Headache, vomiting 

e Seizure 

e Focal neurologic deficits 
e Altered mental status 


e Head CT scan: intraparenchymal, intraventricular, or subarachnoid hyperdense fluid collection 


Management 


e Supportive (eg, antiepileptics) 
e Reduction of intracranial pressure (eg, elevate head of bed, surgical decompression) 


AVM = arteriovenous 


malformation; HHT = hereditary hemorrhagic telangiectasia. 


e In pediatric patient with sus 
be urgently performed. 


pected Acute Ischemic Stroke , MRI with MR angiography (MRA) should 


DO NOT assume Todd Paralysis after seizures before ruling out AIS via MRA 


Hemiplegia 


Acute causes of hemiplegia in children 


Cause 


Historical clues Key findings 


Ischemic stroke 


Prothrombotic disorder (eg, ATIII deficiency) 
e Cardiac disease (eg, PFO) e Focal infarct on brain imaging 
Vasculopathy (eg, SCD) 


Intracranial hemorrhage | e Bleeding disorder (eg, hemophilia) e Hemorrhage on brain imaging 


Recent trauma 


Signs of ¢ ICP (eg, vomiting, bradycardia) 


Seizure (Todd paralysis) e Symptoms self-resolve 


e Symptoms preceded by limb jerking or loss of consciousness 
e Presence of postictal confusion 


Hemiplegic migraine | e Positive family history e Symptoms self-resolve 


e Onset in adolescence 


e History of headache with aura 


ATIII = antithrombin III; 


ICP = intracranial pressure; PFO = patent foramen ovale; SCD = sickle cell disease. 


e What is the likely diagnosis in a child that presents with unilateral hemiparesis that self-resolved within 


four hours following a seizure? 


Todd paralysis 


other causes of paralysis should be ruled out if there is no clear history of a preceding seizure (e.g. 


CT scan/MRI to evaluate for stroke) 


Intraventricular Hemorrhage 
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a 
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Head USG 


Diagnosis? Cranial doppler (up to one-half are clinically silent so routine U.S is performed in_ 
premature infants before 30-32 weeks) 


Generally begins to involute around 28 weeks 
e Neonatal intraventricular hemorrhage may be complicated by communicating hydrocephalus. 


The incidence of neonatal intraventricular hemorrhage may be reduced by preventing preterm 
labor and administering antenatal maternal corticosteroids. 


e What is the next step in management for an infant that presents with poor feeding, 
a bulging anterior fontanelle, and increasing head circumference? 
CT scan of the head 


CT preferred in a symptomatic child; MRI is preferred if the patient is stable and asymptomatic to 
spare radiation exposure 


Per AMBOSS: < 6 mo = Ultrasound, > 6 mo = CT/MRI 


Paeds Seizures 


Infantile Spasms (West Syndrome) 


Symptoms? <1 yo with symmetrical limb jerking, not generalized, (-) fever 


Diagnosis? Interictal EEG with hypoarrhythmia 
Treatment? ACTH 


Lennox Gastaut Syndrome 

Age? 3-5 years (vs. <1 year in West Syndrome) 

Patient? Development delay or loss of milestones after onset of seizures 
Interictal EEG: a slow spike-and-wave pattern. 


Treatment: Anti-convulsant therapy, ketogenic diet 


Febrile Seizures 


What are the diagnostic requirements and treatment for simple febrile seizure ? 
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All 3 required: 1 in 24 hours, <15 min, generalized 


Lorazepam (benzo) to abort 


e Acetaminophen (anti-pyretic) 


e No imaging required 


Complex? 
e Missing any of the above requirements 
e Benzo to abort 
o LP (r/o meningitis, encephalitis) 
o EEG 
o Imaging (CT/MRI) 


Follow-up? Reassure parents low-risk of FND 


Febrile seizure 


e Fever (typically with viral illness) 
e Family history of seizures 


Risk factors 


e Age 6 months to 5 years 

e No previous afebrile seizure 

e No signs of CNS infection 

e No acute metabolic cause (eg, hypoglycemia) 


Diagnostic criteria 


Abortive therapy (25 min) 
Management e Symptomatic care (eg, antipyretics) 
e Reassurance 


e No long-term sequelae 


Prognosis e tisk of subsequent febrile seizure 
Slight f risk of epilepsy (~1%) 


e What is the next step in management for a child that presents to the ED after a transient simple febrile 
seizure? 


Reassurance 
Cerebral Palsy 


Prematurity 
Low birth weight 
Intrauterine infection 


+ Prematurity . 
e Intrauterine growth restriction e 
e Intrauterine infection Risk factors A 
e Antepartum hemorrhage 

e Placental pathology 
e Multiple gestation 

e Maternal alcohol consumption 
e Maternal tobacco use 


e Physical, occupational & speech therapies 
© Baclofen & botulinum toxin for spasticity 
Clinical features 


Risk factors Perinatal complications (eg, placental abruption, hypoxic-ischemic injury, stroke) 


e Spastic (most common) 

Affects 1 or more limbs* 

Hypertonia (may have hypotonia initially) 

Motor delay 

"Commando crawling" (diplegia*) 

Early hand preference (hemiplegia*) 

Contractures 

Dyskinetic (eg, choreoathetotic, dystonic): involuntary movements, dysarthria 
Ataxic: hypotonia, incoordination, jerky speech = 


Intellectual disability 
e Epilepsy 

e Strabismus 

* Scoliosis 


OO ooo o 


Comorbidities 


*Spastic diplegia affects bilateral lower extremities, hemiplegia affects unilateral arm & leg & quadriplegia affects all extremities. 


CNS, Eye, Ear 
ye; https://t.me/usmleinnercircle 688 


Cerebral palsy Cerebral palsy 


Prematurity 
Low birth weight 


Intrauterine infection 
Perinatal asphyxia 


Etiology* Imaging findings 


Prematurity/ e Periventricular leukomalacia 
low birth weight | e Intraventricular hemorrhage 


Risk factors 


e Delayed motor milestones —? Ursbl ko 
Clinical features | e Abnormal tone, hyperreflexia C Spookicity) > Uni |G 


e Comorbidities: seizures, intellectual disability 


Hypoxic-ischemic | e Watershed injury 
injury e Basal ganglia/thalamic lesions 
Perinatal stroke | e Vascular distribution 


Intrauterine 
infection 


Diagnosis e Clinical (usually by age 1-2) 


e Calcifications (eg, cytomegalovirus, toxoplasmosis) 


Prognosis Permanent, nonprogressive deficits 


Lowe o CNS dnb lie *Etiology is often multifactorial & the underlying cause may not be identified. 
y Tli Selactve Dower Rhizotomy Pouolue , Tigonidlne 
Ny 
Denroys aypa- C ceson] An A Reflam aa 
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e CP can vary in presentation depending on the severity of neurologic injury. The following early signs 
should raise suspicion: 


e Motor delay (eg, not rolling over at age 4 months corrected) 
e Early hand preference (age <1 year) 
e Persistent neonatal reflexes (eg, tonic neck reflex at age >6 months) 
e Abnormal tone 
Infants with CP may initially be hypotonic, but spasticity typically develops with time. Increased tone is 
accompanied by hyperreflexia and often clonus. 
e What is the likely diagnosis in a non-dysmorphic infant that presents with 
bilateral lower extremity hypertonia and hyperreflexia with equinovarus deformities of both feet? 
Cerebral palsy (Spastic Diplegia subtype) 


CP is a disorder of non-progressive motor dysfunction; other subtypes of cerebral palsy include 
dyskinetic and ataxic 


Equinovarus 


EYE 


¢ Argyll-Robertson pupil is a pupil that has a functional accommodation reflex, but no light reflex. 
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seen in neurosyphilis and diabetes 


Argyll Robertson Pupil No Light K ® $ 


Normal 
Response 
AR pupils to Light 


constrict when 
focused ona 
near object 


While AR pupils are smalle 
than normal, they do not 
constrict when exposed to 
light 


Positive 
RAPD of 
Right Eye A 


Stanford Medicine 25 P 


Marcus Gunn (RAPD) 


¢ What is the next step in management for a patient that woke up with a "red eye" (pictured below)? He 
does not complain of any symptoms. 


Observation 
spontaneous subconjunctival hemorrhages are benign and require no treatment 


Can also occur in neonates as they pass through the vaginal canal! 


¢ Chemical burns to the eye are vision-threatening emergencies. 


The most important and urgent step in management is copious irrigation to normalize the pH. 


Eye irrigation devices 


Morgan lens 
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Lens dislocation (ectopia lentis) 


Detachment of lens from ciliary body 
Pathogenesis Blunt ocular trauma (forceful projectile) 
Genetic condition (eg, Marfan syndrome) 


Painless vision loss 
Clinical features Tremulous iris with eye movement 
Lens displacement on slitlamp examination 


Glasses to correct refractive error 
Management Surgical correction 
Assessment for underlying condition if trauma is mild or absent 


Due to UV light exposure 


Myopia (nearsightedness) 


Pathophysiol e Caused by increased axial length of eye (most common) or corneal protrusion 
soi ae cll Results in refracted image focused anterior to retina 


e New-onset incidence highest in adolescents 
Epidemiology |e Severity typically stabilizes by early adulthood 
e Risk factors: positive family history, East Asian descent 


ae e Blurred distance vision 
Clinical features y 
e Normal near vision 


e Prescription lenses with diverging (concave) lenses 


Complications? e Retinal detachment 
e Macular degeneration 


*Associated with high myopia (ie, 26 diopters of correction). 


Ambylopia 
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Amblyopia 


Functional reduction in visual acuity due to visual disturbances in early childhood 
Definition Unilateral (most common): 22-line difference in vision between eyes (eg, 20/30 & 20/50) 
Bilateral: vision worse than 20/40 at age 24 


Strabismus 
Etiology Asymmetric refractive error 


Vision deprivation (eg, cataracts, ptosis) 


Corrective lenses 

Encourage use of amblyopic eye 
Management o Patching eye with better vision 

o Cycloplegic drops to blur normal eye 

Surgery (eg, cataract removal) 


Glaucoma 


¢ Topical glucocorticoid eyedrops and systemic glucocorticoids can raise intraocular pressure (IOP), 
leading to open-angle glaucoma (OAG). 


OAG is usually characterized by insidious loss of peripheral vision, and some patients with steroid- 
induced OAG may develop central blurriness due to corneal edema. 


IOP can be measured with tonometry. 


Pathophysiology 


Glaucoma in children 


e Optic neuropathy + f IOP 
e Causes: 
o Impaired drainage of intraocular fluid 
o Primary anatomic abnormality (eg, angle dysgenesis) 
o Sturge-Weber syndrome 
o Tumor, trauma, infection involving the angle 
o Corticosteroid-induced 


Key features 


e Tearing, photophobia, blepharospasm 
e Enlarged cornea and/or globe 

e Optic nerve cupping 

e Tonometry: t IOP 


e Surgery 
Management 
e + Pressure-reducing eye drops 


IOP = intraocular pressure. 


Optic disc in glaucoma 


Open-angle glaucoma 


Enlarged cup with cup:disc ratio >0.6 


* Cup:disc ratio <0.5 Increase in cup size over time 
* Clear disc rim Thinning of disc rim 
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e Glaucoma is associated with progressive peripheral visual field loss if untreated. 


versus macular degeneration, which causes progressive central visual field loss 


Closed Angle 


Angle-closure glaucoma 


e Symptoms: headache, ocular pain, nausea, decreased visual acuity 


Clinical features z x A x zE 7 
e Signs: conjunctival redness; corneal opacity; fixed, mid-dilated pupil 


e Tonometry (measures intraocular pressure) 


Diagnosis a 
e Gonioscopy (measures corneal angle) 

e Topical therapy: multidrug topical therapy (eg, timolol, pilocarpine, apraclonidine) 

Treatment e Systemic therapy: acetazolamide (consider mannitol) 

e Laser iridotomy 


Walking into dark room can precipitate pain because of pupillary dilation causing loss of outflow 


9 Permanent cure is offered with laser peripheral iridotomy. 


Corneal Abrasion 


Corneal epithelial defects 


e Trauma or foreign body 
Etiology e Contact lens use 
e Exposure (eg, incomplete lid closure) 


e Severe eye pain 
Clinical features | e Foreign body sensation, ¢ tearing 
e Photophobia, reluctance to open eye 


Penlight test: assess pupillary shape & function, inspect for foreign body 
Visual acuity 
Fluorescein examination after above tests: concentrated uptake indicates corneal epithelial defect 


e If initial pen light exam does not reveal any conjunctival and corneal abrasions or foreign bodies, 
proceed with fluorescein examination. 


Fluorescein stains corneal basement membrane but not intact corneal epithelium 
e Concentrated uptake of fluorescein with subsequent clearing in a waterfall pattern indicates full- 
thickness corneal laceration with Open Globe Injury. 


This, caused by washout from leaking aqueous humor, is known as Seidel sign and should prompt 
emergency ophthalmology consultation. 


9 Suspected OGI is a contraindication for Fluorescein Examination btw 
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Management of corneal abrasion 


Eye pain with foreign body sensation 


eee 


* Ocular perforation? 


* Corneal infiltrate (white spot, opacity)? Yes Urgent | 
* Corneal ulcer? ophthalmology 
e Irregular pupil? consultation — 


Foreign body not easily removed? 


No 


| | 


Traumatic or Contact lens 
foreign body abrasion 
abrasion | 
Management | Management | 
* Remove any foreign body by irrigation |. Topical antipseudomonal antibiotic 
* Topical antibiotic (eg, erythromycin, (eg, ofloxacin, ciprofloxacin, tobramycin) 
polymyxin/trimethoprim) + No eye patch due to infection risk 
+ Follow-up not required for small (<3 mm) * Follow-up in 24 hr to ensure absence 
defects with improving symptoms, of corneal infiltrate or ulcer 


normal vision, & no foreign body 


©uworld 


Optic Nerve Injury 


Optic nerve injury 


e Indirect: shearing forces from facial trauma 
e Direct: penetrating eye trauma 


e Acute vision loss 


Clinical features | e Decreased color vision 


e Afferent pupillary defect 


panes e Urgent ophthalmology referral 
oe e + Surgical decompression 
Open Globe Injury 


Eccentric or teardrop-shaped pupil 
Open globe injury siete te 


Blunt force trauma (rupture) 
Penetrating trauma (laceration) 


Risk factors 


Extrusion of vitreous (eg, "gush" of fluid) 
Eccentric or teardrop pupil 
Clinical features Decreased visual acuity 


Relative afferent pupillary defect 
Decreased intraocular pressure 


Emergency ophthalmology consultation 
Eye shield 
Management CT scan of eye 
Intravenous antibiotics 
Tetanus prophylaxis 
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Sympathetic Ophthalmia 


e What is the likely diagnosis in a patient that presents with "floating spots" and blurred vision in 
the right eye? Several weeks ago, the patient had a penetrating injury to his left eye, causing vision loss. 


Sympathetic ophthalmia ("spared eye injury") 


due to an immunologic mechanism involving the recognition of "hidden antigens" 


Sympathetic ophthalmia: bilateral panuveitis after unilateral penetrating injury. It is caused by a 
delayed-hypersensitivity against hidden antigens in the injured eye that affects the healthy eye. 


Orbital Compartmental Syndrome 


Orbital compartment syndrome 
e ft Intraorbital pressure 
e Risk factors: trauma, coagulopathy, infection, surgery 
e Acute eye pain 


Examination 


Diffuse subconjunctival hen 
findings g ; 


e Limited extraocular movements 


+ Emergency surgical decompression 


Orbital decompression for orbital compartment syndrome 


Rock hard eyelid 
(T intraorbital pressure) 


Cut lateral canthus (lateral canthotomy) Cut lateral canthal tendon (cantholysis) 


Hyphema 
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Hyphema 
Traumatic hyphema 


Mochenion e Blunt ocular trauma (eg, baseball, airbag deployment) 
e Penetrating trauma (less common) 


e Vision loss 


e Eye pain 
Clinical presentation Photophobia 
Layering of blood in the anterior chamber 
Anis (unequal pupils) 


Accumulation of blood 
in the anterior chamber” 


Ophthalmology consultation 
E ae se 


Initial management 


Bed rest (elevate head) 


Rebleeding 
Complications Intraocular hypertension — optic nerve atrophy (glaucoma) 


Permanent vision loss 


9 ¢ Hyphema, or the accumulation of blood in the anterior chamber, is common following blunt 
ocular trauma and may lead to significant vision loss as a result of ocular hypertension and 
glaucoma, corneal blood staining, and angle recession. 


While most patients may tolerate high intraocular pressure secondary to hyphema for up to 5 
days before surgical washout becomes necessary, patients with sickle cell disease or trait are 
at much higher risk for anterior chamber and retinal vascular red blood cell sickling, which may 
lead to irreversible vision loss caused by retinal vascular occlusion. 


Surgical washout should be considered urgently for these patients if intraocular pressure is 
not controlled within 24 hours. 


Strabismus 


Normal eyes & strabismus 


Normal eyes 
Red reflexes & corneal light reflexes are equal. 


Asymmetric reflections 
In strabismus, the red reflex is more intense in the deviated eye. The 
corneal light reflexes are also asymmetric. 


©UWorid 
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Strabismus (ocular misalignment) 


Constant eye deviation at any age 
Intermittent eye deviation at age >4 months > 
Eye deviation on cover test 

Asymmetric corneal light reflexes 
Asymmetric intensity of red reflexes 
Torticollis or head tilt 


Clinical findings 


Strengthen deviated eye (eg 


Treatment . | Correct refractive errors (ie, prescription glasses) 


e Surgery 
E 


¢ Dilated funduscopic examination is performed to detect retinoblastoma, a life-threatening cause of 
strabismus. 


Screening for strabismus should be performed at every well child visit until age 5 because 
treatment outcomes are best when initiated while the visual cortex is most malleable. 


Normal eyes & white reflex 
Normal eyes 
Red reflexes & corneal light reflexes are equal. 
Absent reflex 
White reflex on abnormal eye can result from opacities of the lens 
(eg, cataract) or tumor (eg, retinoblastoma). 
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Retinoblastoma 


Intraocular mass 


lormal appearing optic nerve 
(no evidence of igvasion® 


*Optic nerve invasion is a predictor for metastatic disease. ©uworld 


Photokeratitis 


Photokeratitis 


e UV light causes desquamation of corneal epithelium 


Etiolo 
EA e Risk factors: high altitudes, areas with increased UV light reflection (eg, sand, water, snow) 


e Severe, bilateral eye pain & photophobia 6-12 hr after exposure 
Clinical e Foreign body sensation in the eye 

features e Decreased vision 

e Conjunctival erythema, chemosis, tearing 


Diagnosis |e Punctate corneal staining with fluorescein dye 


e Supportive (eg, oral analgesics, topical antibiotics) 


Management 
g e Symptom resolution within 1-3 days 


Prevention |e UV-protective eyewear 


UV = ultraviolet. 


Retinal Artery Occlusion 
Etiology: 


e Retinal artery: Release of thrombotic emboli 2/2 carotid artery atherosclerosis, thrombosis 2/2 
atherosclerosis 


Clinical features: 
e Sudden loss of vision in >60 y.o. 


e Amaurosis fugax: sudden, painless loss of vision that lasts for seconds to minutes followed by 


recove 
Treatment: Ophthalmologic emergency! 
e Occular massage, carbogen or hyperbaric oxygen therapy 


o Carbogen: 5% CO2, 95% O2 (Hypercapnea causes vasodilation, O2 improves oxygenation) 
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Fundoscopy typically reveals diffuse ischemic retinal whitening and cherry red spots 


Causes of acute, painless vision loss 


Diagnosis 
Central retinal 


artery 
occlusion 


Central retinal 


Symptoms 
Severe vision loss with 


temporal sparing 
History of amaurosis fugax 


Blurred vision to severe vision 


Clinical findings 


Pale fundus with cherry-red 
spot 


e Fundus with retinal 


Possible intraarterial thrombolytics 
Ocular massage 

Reduction of IOP (eg, anterior 
chamber paracentesis) 


Observation + intravitreal injection 


Floaters/shadows 


Retinal Vein Occlusion 


e What is the likely diagnosis in an elderly patient with sudden loss of vision in the left eye? Funduscopic 
examination reveals swelling of the optic disk, retinal hemorrhages, dilated and tortuous veins, and 


cotton wool spots. 


Central retinal vein occlusion 


"blood and thunder" appearance on funduscopy; CRVO is typically less acute than central retinal 


artery occlusion 
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HOB = head-of-bed; IOP = intraocular pressure; RBCs = red blood cells; VEGF = vascular endothelial growth factor. 


https://t.me/usmleinnercircle 


vein occlusion loss bem à — k — of VEGF inhibitors 
Retinal fioaters, photopsia (flashing Fundus with vitreous Surgical Bi (6g, ratinopexy, 
lights) hemorrhage & marked 4 = r 
detachment DT vitrectomy) typically required 
Progressive visual field defect elevation of retina 
Hazy vision + aor vision | ° { or absent red reflex Bed rest, HOB elevation 30-45 
Vitreous e e RBCs/floating debris in degrees 
hemorrhage vitreous, obscured view of Photocoagulation or vitrectomy in 


some cases 
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Funduscopic findings in central retinal vein occlusion 


+ Venous dilation & tortuosity due to venous occlusion 
+ Scattered & diffuse hemorrhages due to backup of blood & increased resistance, leading to 
ischemic damage 
< "Blood & thunder" appearance due to diffuse hemorrhages 
* Cotton-wool spots 
* Disc swelling 
@uWerte 


e T/t: Observation, VEGF inhibitor injection 


Retinitis Pigmentosa 


Retinitis pigmentosa 


e Genetic mutation causing loss of photoreceptors 
Etiology e Progressive retinal degeneration 
e Symptom onset from age 10 through adulthood 


e Night blindness 
Clinical features e Progressive visual field loss (eg, midperiphery) 
e Decreased visual acuity (late finding) 


Funduscopic findings | e Retinal vessel attenuation, optic disc pallor, abnormal retinal pigmentation 


Prognosis e Most are legally blind by age 40 


¢ D/D: Vitamin A deficiency: also causes excessive dryness of the cornea and conjunctivae 


Diabetic Retinopathy 
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Diabetic retinopathy, nonproliferative 


Fundus 


e What is the likely diagnosis in a diabetic patient that presents with sudden-onset loss of vision in the 
right eye? Ophthalmoscopy reveals loss of fundus details, floating debris, and a dark red glow. 


Vitreous hemorrhage 


typically presents with sudden loss of vision and onset of floaters in a patient with diabetic 
retinopathy; 


differentiated from retinal detachment by loss of fundus details 


9 Vision loss in proliferative retinopathy may be due to Vitreous Hemorrhage or Retinal 
Detachment 


e Floaters is associated with hemorrhage, which is not exclusive to diabetic retinopathy obviously (seen 
with retinal detachment, etc.). 


Floaters are secondary to injury to the retina, producing floating blood cells which create a 
perception of black moving spots) 
¢ What is the suggested treatment to prevent complications of proliferative diabetic retinopathy? 


Argon laser photocoagulation 


Infection 
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Ocular manifestations of HIV 


Loss of acuity, glare, halos around lights 
Opacification of lens, loss of red reflex 
e Surgery often required at early age 


Cataracts 


e Unilateral, acute/subacute loss of vision 
Cytomegalovirus retinitis e Fluffy or granular retinal lesions 
e Decreased risk with HAART 


e Acute unilateral ocular pain, redness, tearing 


Herpes simplex keratitis . BARADAN 


e Pain, tearing, photophobia, decreased acuity 
Uveitis e Hyperemia, constricted pupil, hypopyon 
e Due to intraocular HIV replication or secondary infection 


e Optic neuropathy 


Neuroophthalmic complications 
ji £ e Motor palsies 


HAART = highly active anti-retroviral therapy. 


Orbital Cellulitis 


Orbital cellulitis 


e Local infection (eg, sinusitis, dental 
Risk factors infection, skin infection) 
e Orbital trauma 


e Painful eye movements 
e Ophthalmoplegia 


Clinical signs 
g e Proptosis 


e Visual changes 


3 R e Clinical 
Diagnosis E ieu T 
e CT scan if diagnosis is uncertain 
e Intravenous antibiotics 
Treatment 3 f 
e Surgical drainage for abscess 


most commonly a complication of bacterial rhinosinusitis 


e Severe complications include permanent visual impairment (eg, optic nerve involvement) and 


intracranial extension (eg, infection, cavernous sinus thrombosis). 


Orbital anatomy 


Preseptal vs orbital cellulitis 


Preseptal 
cellulitis 


Diagnosis Orbital cellulitis 


Eyelid e Symptoms of preseptal cellulitis 
Clinical erythema & PLUS 


Orbital 
septum 


features swelling e Pain with EOM, proptosis &/or 
Chemosis ophthalmoplegia with diplopia 


e Intravenous antibiotics 
e + Surgery 


EOM = extraocular movements. 


Treatment Oral antibiotics 


Preseptal commonly results from a break in the periorbital oe 
septum 
skin (eg, abrasion, insect bite), allowing cutaneous flora 
such as S.aureus or S. pyogenes to enter the preseptal Periosteum 
space. 


e Orbital cellulitis is a more severe infection than preseptal cellulitis. 


periorbital (preseptal) cellulitis is caused by infection anterior to the orbital septum; 
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orbital (postseptal) cellulitis is a posterior infection 


Diplopia, opthalmoplegia, and proptosis are typical features of orbital cellulitis, and do not 
occur in preseptal cellulitis 


Conjuctivitis 
Acute conjunctivitis* 
Viral Bacterial Allergic 
Distribution Unilateral or bilateral Unilateral or bilateral Bilateral 
Discharge Watery/mucoid Purulent Watery 


Conjunctival 


Diffuse injection; follicular 


Diffuse injection; nonfollicular 


Diffuse injection; follicular ("bumpy") 


appearance ("bumpy") 
Associated Unremitting discharge (reaccumulates Ocular pruritus, history of atopy (eg, allergic 
x Viral prodrome g Erg a ( p w iy py (eg 9 
findings within minutes) rhinitis, asthma) 
Duration 1-2 weeks 1-2 weeks <30 minutes (often sudden onset) to perennial 


*Red flags suggestive of alternate etiology: decreased visual acuity, photophobia, pain with extraocular movement & fixed/distorted pupil. 


e Most cases occur after direct contact with secretions of an infected individual. 

Adults: Staph Aueus 

Children: Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis 

e Atopic keratoconjunctivitis is a form of allergic conjunctivitis in which redness, pruritus, and tearing 


are common, but patients have chronic (not acute) symptoms, often with photophobia and a foreign 
body sensation. 


Moreover, signs of chronic eyelid inflammation (eg, thickened, lichenified skin) are typical. 


Conjunctivitis treatment 


e Erythromycin ointment 


e 9 ..,,. | @ Polymyxin-trimethoprim drops 
Bacterial conjunctivitis 3 z 
e Azithromycin drops 


e Preferred agent in contact lens wearers: fluoroquinolone drops 


> a... e Warm or cold compresses 
Viral conjunctivitis =< = 
e +Antihistamine/decongestant drops 


e Over-the-counter antihistamine/decongestant drops for intermittent symptoms 
e Mast cell stabilizer/antihistamine drops for frequent episodes 


Allergic conjunctivitis 


e Olopatadine and azelastine, which are mast cell stabilizing agents and antihistamines, are indicated for 
treatment of allergic conjunctivitis. 
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Neonatal conjunctivitis 


Onset 
Findi Treatment 
Type TE ndings reatment 


Mild conjunctival irritation & tearing after silver nitrate ophthalmic 
Chemical <24 hr i J À g p Eye lubricant 
prophylaxis 


Marked eyelid swelling 
Gonococcal | 2-5 days | e Profuse purulent discharge 
e Corneal edema/ulceration 


Single IM dose of 3rd- generation 
cephalosporin 


5-14 Mild eyelid lli 
Chlamydial Hee EA ss me e Oral erythromycin 
days e Watery, serosanguineous, or mucopurulent eye discharge 


IM = intramuscular. 


9 All infants, regardless of maternal screening results, should receive topical erythromycin 
prophylaxis shortly after birth to prevent gonococcal disease. 


What is the treatment/administration route of Chlamydial conjunctivitis? 
Oral erythromycin 
assume URT is also infected, so do systemic administration to prevent pneumonia 


Patients should be monitored for pyloric stenosis (S/E of macrolide) 


Stages of trachoma 


Stage 1: Inflammation of the 
upper tarsal conjunctiva 


Stage 2: Scarring of the upper tarsal 
conjunctiva and trichiasis 


Stage 3: Corneal opacity and blindness 


©UWorid 


¢ Trachoma, caused by Chlamydia trachomatis, is the leading infectious cause of blindness worldwide. 


Acute trachoma presents with follicular conjunctivitis (white follicles on upper tarsal conjuctiva) 
and inflammation of the tarsal conjunctivae. 


Repeated or chronic infection causes inversion of the eyelashes (trichiasis) and scarring of the 
cornea. 
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Oral azithromycin is effective against C trachomatis and should be administered to the entire local 
population (eg, village, refugee camp) simultaneously. 


Trichiasis warrants eyelid surgery to preserve vision. 
Retinitis 
e What is the likely diagnosis in a patient with a history of poorly controlled HIV that presents with eye 


pain, conjunctivitis, keratitis, and vision loss? Funduscopy shows widespread, pale, peripheral retinal 
lesions and central necrosis of the retina. 


HSV retinitis 


“acute retinal necrosis syndrome"; HSV is painful and characterized by peripheral pale lesions and 
central retinal necrosis 


(vs CMV, which is painless and characterized by perivascular lesions) 


Cytomegalovirus (CMV) retinitis 


Yellow-white, “fluffy” appearing 
areas of retinal necrosis* 


Retinal hemorrhage 


Endopthalmitis 
Bacterial endophthalmitis 


Etiolo e Bacterial infection of the aqueous humor &/or vitreous 
ay e Risk factors: recent eye surgery (eg, cataract extraction) or trauma 


e Decreased vision + eye discomfort (eg, "ache") 
Clinical features | e Conjunctival injection & edema 


e Purulent haziness or layering of leukocytes (hypopyon) in anterior chamber 


Diagnosis e Diagnosed clinically — ophthalmologic emergency 
g e Can confirm diagnosis with Gram stain & culture of vitreous 
e Intravitreal injection of antibiotics 
Treatment 
e Vitrectomy for severe cases 
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Acute endophthalmitis Chronic endophthalmitis 


Pathogen , Usually bacterial » Usually fungal 
« Less virulent bacteria 
onset + Sudden (acute) Insidious 
Symptoms severe, deep-seated, dull ocular pain - Ocular pain is usually absent/appears late. 
+ Acute loss of vision +» Gradually progressive loss of vision 
» Features of sepsis may be present (in endogenous endophthalmitis). + Floaters (fungal endophthalmitis) 
Signs 


+ Exogenous endophthalmitis 

Conjunctival hyperemia and chemosis out of proportion to the surgical/traumatic insult 

Hazy cornea (due to edema) 

Hazy aqueous chamber or hypopyon 
+ Endogenous endophthalmitis: The above signs do not develop/develop until late in the course of the disease 
+ In both types 

Relative afferent pupillary defect 

Decreased visual acuity; in severe endophthalmitis, only light perception may be preserved. 


e What is the likely diagnosis in a patient that presents with fever, decreased vision, and pain over the 
left eye for 12 hours? Physical examination reveals a swollen eyelid and exudates in the anterior 
chamber. She had a cataract extraction in her left eye one week ago. 


Post-operative endopthalmitis 


most common cause of endophthalmitis; causes pain and decreased visual acuity 


9 Most common etiology of endopthalmitis is after cataract surgery 


Candida endophthalmitis 


e Transient/persistent fungemia — hematogenous dissemination to the choroid — invasion of the retina & fluid 
chambers 
Epidemiology |e Risk factors: indwelling central catheter, TPN, broad-spectrum antibiotic use, gastrointestinal surgery & 
immunocompromise 
e Most cases arise in hospitalized patients or in those with recent eye surgery/trauma 


e Usually unilateral floaters & progressive vision loss 
Manifestations | e Pain rare until late in disease process 
e Fever may be absent & patient may otherwise feel well 


e Blood cultures (often negative) 
e Vitreous fluid sampling & culture 


e Systemic antifungal therapy 
e Vitrectomy + vitreous injection (when fluid chamber involved) 


TPN = total parenteral nutrition. 


e The organism replicates in the choroid and attacks the retina, leading to fluffy, yellow-white, mound- 
like lesions with indistinct borders. 


Diagnosis 


Treatment 


Keratitis 
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Infectious keratitis 
Pathogen Risk factors Clinical features* 


Central, round ulcer 
Bacteria (eg, Staphylococcus aureus, Improper contact lens use Stromal abscess 
Pseudomonas) Corneal trauma, foreign body Mucopurulent discharge 


Acute presentation 


Branched dendritic ulcerations 


| Corneal sensation 
Watery discharge 
Recurrent episodes 


Herpes simplex virus Immunocompromised, HIV 


Ulcerations with feathery margins 
Immunocompromised with corneal injury & satellite lesions 
involving contaminated soil (eg, gardening) Mucopurulent discharge 

Indolent course 


Fungi (eg, Candida) 


*Eye pain/redness, blurred vision & photophobia are features of all infectious keratitis. 


e What is the likely diagnosis in a patient that wears contacts and presents with sudden-onset eye 
pain and discharge? On examination, there is thick, globular yellow discharge. The cornea is hazy 
and ulcerated. 


Contact lens-associated keratitis (most commonly pseudomonas) 
e What is the likely diagnosis in a young adult male that presents with pain, watering, and redness of the 


left eye for two days? Examination reveals vesicles and dendritic ulcers in the cornea of the left eye. He 
has had similar symptoms in the past. 


Herpes simplex keratitis 
corneal vesicles and dendritic ulcers are characteristic 


Vs. Herpes Zoster ophthalmicus, which has a vesicular rash in the distribution of the cutaneous 
branch of the first divison of the trigeminal nerve (forehead, eye, etc.) 


Herpetic keratitis, fluorescein 


Branched dendritic > 


Central Round Infiltrate in Bacterial Keratitis 


Dacryocystitis 


Patient presents with pain and swelling over the medial canthus (inner aspect of the eye). Slight 
pressure causes expression of purulent material 


typically caused by Staphylococcus aureus and Streptococcus pyogenes 
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T/t: Systemic Antibiotic Therapy 


Nasolacrimal anatomy Acute dacryocystitis 


Purulent discharge 
from lacrimal punctum oy 
= 
Erythema & swelling 
overlying lacrimal sac 


Common inflammatory eyelid conditions 


Redness, swelling &/or s 
Blepharitis e Inflammation of the eyelid margin i TPE SIRIS 


Solitary, rubbery nodule deep to eyelid margi 
e Granulomatous reaction to obstructed An piu eat ee Miah 


Chalazion Usuall most common on er 
meibomian gland j pare rates, VER 


External hordeol : focal infecti: f 
a lum{sty): focal infection of =| | Tender, erythematous (i 


Hordeolum . eee ~ eee “margin (extemal poeni) or internal 
surface of eyelid (internal hordeolum) 


Dacryocystitis 


Hordeolum/ Stye 


infImmation of tear gland or eyelash follicles (Zeis or 
Meibomian glands) 
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e What is the initial treatment for external hordeolum (stye)? 
Warm compresses 
persistent hordeolum (> 1-2 weeks) or large chalazions may be managed with incision and 
curettage 
e What is the likely diagnosis in a patient that presents with a hard, painless bump on the eyelid? 
Chalazion 
typically caused by granulomatous inflammation of the meibomian gland 
Usually a non-tender, chronic lesion that may present with heaviness of the eyelid. 


Hordeolum is painful 


Blepharitis 


e What is the most likely diagnosis in a patient who presents with 3 months of waking up with both 
eyelids irritated, swollen, and covered with a dry crust? Both eyes show erythema and irritation at the 
superior lid margin and there are flaes at the base of the lashes? 


Blepharitis 
Common eyelid condition that presents as chronic and/or recurrent scaly inflammation of the 
eyelid margins 

Common contributors include 

e seborrheic dermatitis, 

* rosacea, 

e allergic disorders, 

e bacterial infection, 


¢ viral infection, and 


¢ Demodex mite infestation. 


T/t: Lid hygeine and warm compresses 


Recurrent nature so practice good hygeine for long periods of time 


Uveitis 
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Symptoms: ocular pain, photophobia, decreased acuity 
Examination: ciliary flush, pupillary constriction, hypopyon 


Presentation 


Infections: herpesviruses, toxoplasmosis, syphilis 
Common causes/ Sarcoidosis 
associations Spondylarthritis (eg, ankylosing spondylitis, reactive arthritis) 
Inflammatory bowel disease 
Slit-lamp examination 
As indicated: HLA-B27, pelvis/spine x-ray, chest x-ray, HIV, syphilis serology 


Dilating eye drops (eg, cyclopentolate) 
Topical glucocorticoic 


Evaluation/testing 


Treatment 


HLA-B27 = human leukocyte antigen B27. 


REMEMBER can be both infectious and autoimmune 


Dacryostenosis 


Congenital dacryostenosis 
Pathophysiology | e Incomplete canalization of distal nasolacrimal duct 


e Increased tearing 
Clinical features | e Eyelash crusting 


e Clear conjunctivae 
Observation for spontaneous resolution 


Management Lacrimal sac massages 
Probing of duct if persists >6 months 


Eye Drugs 


e What is the most likely cause of a patient who with rheumatoid arthritis who complains of months of 


"black spots" in her vision? Fundoscopy below shows bilateral "bull's eye macular lesions". 


Chloroquine toxicity 


EAR 


e Hearing loss in the elderly is common and may present with social isolation and cognitive decline. 


Careful history-taking and a whispered voice test should be conducted. 


Audiometric testing can help confirm the diagnosis and direct management. 
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Infection 


Otitis externa 


e What is the likely diagnosis in a child that presents with ear pain, erythema, and discharge after 


Differential diagnosis of otalgia 
Clinical features 


Acute otitis Middle ear effusion plus acute eardrum 
media inflammation (eg, bulging eardrum, fever) 

Otitis media Middle ear effusion without 

with effusion acute inflammation 


Bullous Serous liquid-filled blisters on the 
myringitis tympanic membrane 
Cerumen Liquid or hard wax in auditory canal 
impaction obstructing eardrum visualization 
Purple or red eardrum +/- bulging 
Otitis Pain with tragal traction, erythematous & 
externa swollen external auditory canal +/- otorrhea 


Otitis externa 


Risk factors 


Microbiology 


Clinical 
manifestations 


Treatment 


e Water exposure 

e Trauma (eg, cotton swabs, ear candling) 

e Foreign material (eg, hearing aid, headphones) 
Dermatologic conditions (eg, eczema, contact dermatitis) 


e Pseudomonas aeruginosa 
e Staphylococcus aureus 


Otalgia, pruritus, discharge, hearing loss 
e Pain with auricle manipulation 

e Ear canal erythema, edema, debris 
Tympanic membrane spared (clear, not inflamed, no middle ear fluid) 


Remove debris 

e Topical antibiotic (eg, fluoroquinolone) 

e + Topical glucocorticoid 

Consider wick placement to facilitate medication delivery 


Topical Fluoroquinolones are well tolerated by children. 


swimming in an outdoor pool? 


Otitis externa ("Swimmers ear") 


e How do you differentiate between otitis media and externa based on symptoms? 


It often occurs due to alterations in ear canal pH, loss of cerumen, skin maceration, and 


introduction of bacteria. 


With Otits Exterma, the pain is worse when you pull on pinna 


Malignant Otitis Externa 


CNS, Eye, Ear 


https://t.me/usmleinnercircle 


711 


Necrotizing (malignant) otitis externa 


e Elderly (age >60) 
Risk factors |e Diabetes mellitus 
e Aural irrigation (cerumen removal) 


Microbiology |e Pseudomonas aeruginosa 


e Severe, unremitting ear pain (worse at night & with chewing) 
e Deficits of lower cranial nerves (eg, facial [CN VII], glossopharyngeal [CN IX], vagus 


[CN X]) 
Granulation tissue in the external auditory canal 
Elevated erythrocyte sedimentation rate 


Clinical 
manifestations 


Intravenous antipseudomonal antibiotics (eg, ciprofloxacin) 


Treatment 
ata + Surgical débridement 


A life-threatening infection of the external auditory canal extending to the skull base (osteomyelitis) 


e Malignant otitis externa is typically seen in patients with diabetes; treatment is surgical debridement + 
antipseudomonals. 


Patients may present with findings consistent with malignant otitis external, abnormal vitas (fever, 


tachy), and facial droop, indicating progression to osteomyelitis of the temporal bone with CN VII 
palsy. 


9 Presence of granulation tissue, elevated ESR, and severe pain distinguish MOE from typical 
otitis externa 


¢ What is the next step in an elderly patient that presents with worsening severe left-sided ear pain with 
an edematous auditory canal and purulent discharge/granulation tissue visible on otoscopic exam? 


CT scan (identify bone destruction) 


Biopsy can be done to distinguish between MOE from tumor and helps optimize treatment 


Otitis Media 


Acute otitis media 


e Streptococcus pneumoniae 
Microbiology | e Nontypeable Haemophilus influenzae 
e Moraxella catarrhalis 


e Age (6-18 months) 

: e Lack of breastfeeding 
Risk factors 

e Day care attendance 
e 


Smoke exposure 


Clinical e Bulging TM 
features e Middle ear effusion plus TM inflammation (eg, fever, otalgia, erythema) 


Initial: amoxicillin 


Treatment e 2nd-line: amoxicillin-clavulanate 


Penicillin-allergic: clindamycin or azithromycin 


TM = tympanic membrane. 


e TM perforation 

e Conductive hearing loss 
e Mastoiditis 

e Meningitis 


Complications 


TM = tympanic membrane. 
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Normal ear Acute otitis media 


Normal Purulent Bulging 
tympanic fluid tympanic 
membrane membrane 


©uworld 


e Symptoms/Physical? 

e Relief when pulling on pinna 

e Loss of light reflex 

e Bulging, red TM 

e Child repeatedly touches affected ear 
e Diagnosis? 

Pneumatic Otoscopy: tense, rigid TM in response to insufflation (pressure changes) 

e Treatment with oral antibiotics is recommended in specific situations: 


e First-line therapy with amoxicillin is indicated for infants age <6 months and for children age 26 
months with high fever (>39 C [102.2 F]), severe pain, or bilateral disease. 


e Second-line therapy with amoxicillin-clavulanate is indicated for refractory symptoms after 2-3 
days of antibiotic therapy or recurrent AOM (within 30 days) after antibiotic therapy. 


9 Acute otitis media often follows an upper respiratory infection. 


9 Myringotomy with tympanostomy tube placement should be considered in children 
with > 3 episodes of acute otitis media in 6 months or > 4 episodes in 12 months. 
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Mastoiditis 


Infection of the mastoid air cells 
Pathophysiology Complication of acute otitis media 
Most commonly due to Streptococcus pneumoniae 


Fever & otalgia 

Inflammation of mastoid 

Protrusion of the auricle 

Opacification of mastoid air cells on CT scan or MRI 


e Intravenous antibiotics 
Management x r : 
e Drainage of purulent material (eg, tympanostomy, mastoidectomy) 


Clinical findings 


e Extracranial extension (subperiosteal abscess, facial nerve palsy, hearing loss, labyrinthitis) 
e Intracranial extension (brain abscess, meningitis) 


Complications 


e What is the next best step in a child who presents with an fever and ear discharge? Otoscopy shows 
a bulging tympanic membrane with pus. Physical shows postauricular tenderness. 


CT scan 
Antibiotics are always indicated in mastoiditis! Regimen always involves vancomycin but really 
depends on the course of the infection 


Otitis Media with Effusion 


e Otitis media with effusion (OME) is defined by middle ear fluid without tympanic membrane (TM) 
inflammation (eg, bulging, erythema). 


Examination shows air-fluid levels and poor TM mobility. 


Management is observation with follow-up for resolution because chronic OME is associated 
with speech delay and long-term hearing loss. 


Tympanostomy tube placement is warranted for chronic OME with associated hearing loss. 


Acute otitis media Otitis media with effusion 
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e What is the likely diagnosis in a patient with unilateral hearing loss with a dull, hypomobile tympanic 
membrane on otoscopic exam? 


Serous otitis media (otitis media with effusion) 
i.e. middle ear effusion without signs of active infection 


Can be seen in patients with AIDS and lymphomas -- HIV lymphadenopathy and lymphomas obstruct 
the auditory tube 


Chronic Suppurative Otitis Media 
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Chronic suppurative otitis media Perforated otitis media 


Often polymicrobial 
Microbiology Staphylococcus aureus & Pseudomonas aeruginosa 
Fungi (eg, Aspergillus) 
Chronic (>6 wk), purulent otorrhea 
Hearing loss 
Absence of ear pain 


Tympanic membrane perforation 
e Otorrhea within normal-appearing external auditory canal 


e Ototopical fluoroquinolone drops (eg, ofloxacin) 


Complications . mractaneiepreaa (g, mastoiditis, meningitis, intracranial abscess) 
e Permanent hearing loss Ouworia 


e CSOM is most common in young children due to an increased incidence of acute otitis media, a major 
risk factor for CSOM. 


e CSOM does not typically respond to oral antibiotics because the middle ear is poorly vascularized 


due to chronic inflammation and scarring. 


Cholesteatoma can also cause chronic ear drainage, and should be considered when the 
condition does not respond to topical therapy for presumed CSOM. 


Cholesteatoma 


Cholesteatoma 


Sa 


sronto t AINS, volè latpe 


Epithelium & 
keratin debris 
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e What is the likely diagnosis in a child that presents with persistent ear discharge, despite antibiotic 
treatment, with granulation tissue and skin debris visible on otoscopic exam? 


Cholesteatoma 


may be complicated by hearing loss, cranial nerve palsies, vertigo, and/or infection 
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e Cholesteatoma is a special form of chronic otitis media in which keratinizing squamous epithelium 
grows from the tympanic membrane or the auditory canal into the middle ear mucosa 


Surgery is ALWAYS indicated 


Eustachian Tube Dysfunction 


Eustachian tube dysfunction 


e Eustachian tubes normally open and close to: 


o Equalize middle ear pressure 
o Drain middle ear 


o Prevent reflux of nasopharyngeal secretions 


Physiology 


Pathophysiology Inflammation (eg, infection, allergies, environmental irritation) — tube obstruction 


Ear fullness/discomfort 
Tinnitus 

Conductive hearing loss 
“Popping” sensation 


Signs & symptoms 


Management e Treat underlying cause (eg, antibiotics for acute bacterial rhinosinusitis) 


e Otoscopic examination reveals a retracted TM due to negative pressure within the middle ear. 

¢ The Eustachian Tube connects the middle ear with the nasopharynx and drains middle ear secretions 
into the nasopharynx. 

e Why are infants more prone to developing acute otitis media? 


Tube is short, wide, and horizontal, thus nasopharyngeal secretions easily reflux into middle 
ear 


¢ Obstruction/blockage of ET --> lack of ventilate and drainage of middle ear --> accumulation and 
bacterial superinfection --> bulging tympanic membrane 


Barotrauma 


e Barotrauma to the ear occurs most commonly after flying and can result in injury (eg, ear pain, 
hearing loss) to the tympanic membrane (TM). 


In severe cases, the TM can rupture, which rapidly equalizes the pressure difference and relieves the 
stretching; this relieves the pain but may also result in minor bleeding (eg, drop of blood on the 
finger) 


Most barotraumatic TM injuries heal spontaneously within a few weeks. 


Hearing Loss 


Classification & features of hearing loss 


c Disorder involving inner ear, cochlea, or auditory Any cause that limits sound from gaining access to the inner 
ause 
nerve ear 


e Presbycusis e Otitis externa or media 
e Ménière disease e Cholesteatoma 
Examples | e Barotrauma e Trauma 
e Acoustic neuroma e Cerumen 
e Cerebrovascular ischemia e Tympanic membrane perforation 
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e Repeated ear infections can result in conductive hearing loss, which may be confused with certain 
pervasive and behavioral disorders of childhood. 


Hearing tests should be routinely conducted in all children presenting with social or language 
deficits. 


Vertigo 


Common causes of vertigo 


Recurrent episodes lasting 20 minutes to several hours 
Méniére disease |e Sensorineural hearing loss 
Tinnitus &/or feeling of fullness in the ear 


e Brief episodes triggered by head movement 


BPPV 
Dix-Hallpike maneuver causes nystagmus 


Acute, single episode that can last days 
Vestibular neuritis | e Often follows viral syndrome 
e Abnormal head thrust test 


e Vertigo associated with headache or other migrainous phenomenon (eg, visual aura) 


Migraine i 
e Symptoms resolve completely between episodes 


Brainstem/ e Sudden-onset, persistent vertigo 
cerebellar stroke | e Usually other neurologic symptoms 


BPPV = benign paroxysmal positional vertigo. 


e VN is usually self-limited, patients can typically be managed symptomatically with vestibular 
suppressants (eg, meclizine) and antiemetics. 


9 VN combined with unilateral hearing loss is termed labyrinthitis 


e Patient with vertigo undergoes the Dix-Hallpike Manuever. The head is extended and rotated to the 
right. Patient is placed in supine position, and nystagmus is seen. How do you interpret this? 


e (+) for BPPV (benign paroxysmal peripheral vertigo) 


e Right-sided canal dyfunction (dysfunction is present in ear turned downward) 


Peripheral vertigo Central vertigo 
BPPV Stroke (eg, cerebellar) 
Etiologies Méniére disease Multiple sclerosis 
Vestibular neuritis Migraine 
Never purely vertical May have any trajectory 
Nystagmus Inhibited by fixation of gaze Not inhibited by fixation of gaze 


characteristics Fatigable (<1-min duration) Not fatigable (>1-min duration) 
Latency period (2-40 sec) No latency period 


Hearing loss/tinnitus absent 
Hearing loss/tinnitus may be present Severe postural instability 
Walking usually preserved Other CNS symptoms (eg, headache, diplopia, 
No other CNS symptoms weakness/numbness of face or limbs, dysarthria) 
often present 


Other possible 
neurologic signs 


BPPV = benign paroxysmal positional vertigo. 


Perilymphatic fistula 
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¢Perilymphatic fistulas are a rare, but debilitating, complication of head injury or barotrauma. They 
cause leakage of endolymph from the semicircular canals and cochlea into surrounding tissues, resulting 
in characteristic clinical features: 


e Progressive sensorineural hearing loss caused by damage to cochlear hair cells from loss of 
endolymph. 


e Episodic vertigo with nystagmus triggered by pressure changes in the inner ear 
(eg, Valsalva maneuver, elevation changes [eg, riding in elevator]) due to acutely increased 
endolymph leakage. 


This can be demonstrated clinically by performing a loud clap (ie, pressure change due to sound 
conduction through the ossicles) near the patient's ear and observing for nystagmus (Tullio 
phenomenon). 


Vestibulopathy 


After sharp turn to 
patient's right, patient 
remains focused on 
examiners nose 


NORMAL VOR 


Patient focused on 
examiners nose 


ABNORMALVOR 


Patient focused on 
examiners nose 


Corrective saccades 
e Which class of antibiotics is associated with ototoxicity and/or vestibulopathy with an abnormal head 
thrust test? 

Aminoglycosides 


may manifest as a sensation of objects moving around in the visual field when looking in any 
direction (oscillopsia) 


Patients with vestibulopathy are unable to keep their eyes on a target. Vestibulopathy is due to 
gentamicin damage to motion-sensitive hair cells in the inner ear 


e Aminoglycoside ototoxicity can damage hair cells in the cochlea (causing hearing loss) and/or the 
vestibular system (causing imbalance). Therefore, patients have varying clinical features, including the 
following: 


e Bilateral, but not necessarily symmetric, hearing loss. Patients with a positive whisper test require a 
formal audiogram. 


e Imbalance and oscillopsia because bilateral vestibular systems are affected (rather than true 
vertigo, which generally occurs when 1 side is affected). 


e A positive head thrust test (ie, inability to maintain visual fixation during forced, rapid head 
movement). This test evaluates the vestibuloocular reflex, which is affected by peripheral but not 
central vestibulopathies, as seen in this patient. 


Otosclerosis of Ear 
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Otosclerosis 


Younger (early to mid-30s) Caucasian patients 


Epidemiology More common in women 
Autosomal dominant with incomplete penetrance 
Pathophysiology Imbalance of bone resorption & deposition — stiffening of stapes 


Progressive conductive hearing loss 
Paradoxical improvement in speech discrimination in noisy environments 
+ Reddish hue behind tympanic membrane 


Clinical manifestations 


Amplification (eg, hearing aids) 


Management i 
Surgery (eg, stapes reconstruction) 


e What is the most likely diagnosis in a pregnant female who complains of difficulty hearing on the right 
side? She was recently treated for acute pyelonephritis. 


Neurological exam shows BC > AC on the right side. When placed on the middle of her forehead, she 
feels the vibration better in the right ear. Audio entry shows low-frequency hearing loss. 


Which of the following is the most likely cause? 
Otosclerosis of the right ear 


Firstly, aminoglycosides can be used to treat pyelo and can cause ototoxicity. However, they 
wouldn't be given to a pregnant woman, and it produces sensineural hearing loss. 


Otosclerosis occurs in middle age, and symptoms can increase during pregnancy. It 
has conductive hearing loss and low-frequency hearing loss (“hearing better in noisy environments”) 


Compare this to presbycusis — older people, high-frequency loss, and hearing is worse in noisy 
environments. 


Auricular Hematoma 


Auricular hematoma 


Risk 


Contact sports injury (eg, wrestling, martial arts 
factors e p jury (eg g ) 


Clinical features Tender, fluctuant blood collection on anterior pinna 


Immediate incision & drainage 
Pressure dressing 


Treatment 


Cauliflower ear (fibrocartilage overgrowth) 
Complications Bacterial superinfection 
Reaccumulation of hematoma 


¢ Prompt evacuation of the hematoma is required to avoid complications of infection, avascular 
necrosis, and permanent cauliflower ear deformity. 
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Auricular hematoma Cauliflower ear 


Thinned-out 
outer ear 


ling, erythema, & bruising Fibrous & cartilaginous 
within the posterior fossa of the ear overgrowth leading to 
swelling & deformity 
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Ego Defence 
Delirium 
Amnesia 
Childhood Disorders 
Reactive Attachment disorder 
Oppositional Defiant 
Tourette Syndrome 
ADHD 
ASD 
Intermittent Explosive Disorder 
Gender Dysphoria 
Sleep Disorders 
REM Sleep Disorder 
Narcolepsy 
Sleep Terror 
Mood Disorder 
Depression 
Seasonal Affective Disorder 
Postpartum 
Dysthymia 
Bipolar 
Psychotic Disorder 
Psychosis 
Delusion 
Schizophrenia 
Suicide 
Homicide 
Anxiety disorders 
Phobia 
Social Anxiety Disorder 
Adjustment Disorder 
Generalised Anxiety Disorder 
Panic Disorder 
OCD 
Body Dysmorphic Disorder 
Acute Stress Disorder 
PTSD 
Dissociative Disorders 
Personality Disorders 
Eating Disorders 
Anorexia Nervosa 
Somatic Syndromes 
Somatic Symptom Disorder 
Factitious Disorder 
Miscellaneous 
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Bereavement 
Catatonia 
Pyromania 
Psych Drugs & Therapies 
Anti Psychotics 
Tardive Dyskinesia 
Neuroleptic Malignant Syndrome 
Anti Depressants 
Serotonin Syndrome 
Anti Bipolar 
ECT 
Therapies 
Substance Abuse 
Urine Drug Test 
Neonatal Abstinence Symptoms 
Depressants 
Alcohol 
Benzodiazepines 
Opioid 
Inhalants 
Stimulants 
Amphetamines 
Cocaine 
Hallucinogens 
Marijuana 
MDMA/Ecstasy 
Poisoning & Toxicity 
Iron 
Beta Blocker 
Lithium 
Lead 
Magnesium 
Arsenic 
Caustic Ingestion 
Anti-Cholinergic 
Organophosphate Poisoning 
TCA overdose 
Acetaminophen Overdose 
Salicylate Toxicity 
Brown Recluse Spider Bite 
Snakebite 


Ego Defence 
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Key defense mechanisms 


Immature (includes primitive & neurotic) 
Acting out: Expressing unacceptable feelings through actions 
Denial: Behaving as if an aspect of reality does not exist 
Displacement: Transferring feelings to a more acceptable object 
Intellectualization: Using intellect to avoid uncomfortable feelings 
Passive aggression: Avoiding conflict by expressing hostility covertly 
Projection: Attributing one’s own feelings to others 


Rationalization: Justifying behavior to avoid difficult truths 


Reaction formation: Responding in a manner opposite to one’s actual feelings 
Regression: Reverting to earlier developmental stage 
Splitting: Seeing others as all bad or all good 

Mature 


èe Sublimation: Channeling impulses into socially acceptable behaviors 
e Suppression: Putting unwanted feelings aside to cope with reality 


e Which ego defence is defined as involuntarily withholding an idea or feeling 
from conscious awareness? 


Repression (immature defense) 
e.g. a 20-year-old does not remember going to counselling during his parents’ divorce 10 years 
earlier 
e Which ego defence is defined as largely unconscious assumption of the characteristics, qualities, or 
traits of another person or group? 
Identification (immature defense) 
e.g. a resident starts putting his stethoscope in his pocket like his favourite attending, instead of 
wearing it around his neck like before 
e Which ego defence is defined as remaining at a more childish level of development? 
Fixation (immature defense) 


e.g. a surgeon throws a tantrum late in the operating room because the last case ran very late 


e Which ego defence is defined as separating feelings from ideas and events? 
Isolation of affect (immature defence) 


e.g. describing murder in graphic detail with no emotional response 


Delirium 
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Evaluation of delirium 


Delirium: 
Positive CAM = 
Acute onset/fluctuating course + Inattention 
+ (Disorganized thinking or altered consciousness) 


| 


e History: pain, trauma, substance use, dehydration, urinary retention 
* Physical examination: VS, cardiopulmonary, neurologic, skin 

e Medications: opioids, benzodiazepines, anticholinergics 

* Data: complete metabolic profile (including LFTs), CBC, ECG, UA 


Infectious Metabolic Neurologic 
* Culture (urine, blood): +UA + ABG: hypoxia, acidosis * CT scan/MRI: focal 
* Chest x-ray: hypoxia, crackles + Ammonia: liver failure deficits, anticoagulation 
+ Lumbar puncture: meningismus * TSH: suggestive symptoms * EEG: seizure history 
g (hyper/hypo) * Toxicologic screen: 


suggestive history 


ABG = arterial blood gas; CAM = Confusion Assessment Method; CBC = complete blood count 
EEG = electroencephalogram; LFT = liver function test; UA = urinalysis; VS = vital signs. ©vuworld 


e The CAM assesses 4 fundamental features of delirium: 
1. acute change (eg, hours to days) and fluctuating course (eg, intermittent) 
2. inattention (eg, easy distractibility) 


disorganised thinking (eg, confusion) 


A Ww 


altered consciousness (eg, daytime somnolence) 


Management of hospital delirium 


e Reduce noise, improve room lighting, open window blinds during the day & avoid frequent room changes 
e Constant observation by a familiar person at the bedside, preferably a family member 

e Nonpharmacologic sleep aids for insomnia 

e Early mobilization & minimal use of physical restraints 

e Visual & hearing aids when appropriate 

e Early volume repletion for dehydrated patients 

e Adequate pain control 

e Aggressive chronic disease management (eg, diabetes, COPD) 

e Reduce polypharmacy 

e Monitor & treat for metabolic disturbances, infections & drug toxicity 


Common complications of delirium 


Disorientation, falls 
Immobility, pressure ulcers 


e Environment: noise reduction, intervention grouping 
Sleep facilitation: bright day/dim night lighting 
Nonpharmacologic Personal interaction: reassurance, physical touch 
Constant observation: family, professional sitters 


Short term Poor intake, dehydration 
Aspiration pneumonia 
Prolonged hospitalization 


Mobilization: out of bed, restraint avoidance 


Persistent delirium 


L te 
Pain management: nonopioid when possible IN Nursing home placement 
Pharmacologic Antipsychotics: off-label indication e Cognitive decline/dementia 
e Benzodiazepines: antipsychotic failure/withdrawal syndromes Permanenti Desh -20% mortality at 6 months 
*Definitive management is identification and treatment of the underlying cause(s). 
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e Delirium is typically worse at night; however, fluctuation may allow patients to seem lucid during the 
day, resulting in under-diagnosis. 


Hyperactivity (eg, agitation) is classic, although hypoactive delirium (eg, lethargy, somnolence) is 
more common in the elderly (often misdiagnosed as depression) 
D/D: Non-convulsive status epilepticus (NCSE) 


describes ongoing or intermittent seizures without convulsions. Both NCSE and delirium are more 
frequent in the setting of critical illness and present with fluctuating levels of consciousness. 


However, NCSE usually demonstrates additional symptoms (eg, catatonia, automatisms, eye 
deviation), 


Amnesia 


Transient global amnesia typically presents with an anterograde amnesia and is often precipitated 
by psychological stress. 


A typical feature is repeatedly asking the same questions, with identical intonation and choice of 
words, despite the absence or cessation of any stimulus (known as “broken-record” phenomenon 
or perseveration). 


Childhood Disorders 


e Adolescents who develop significant changes in behaviour should be assessed for psychosocial 
stressors, trauma, substance abuse, and psychiatric disorders. 


How should you first approach an adolescent? 


Young patients often do not confide in adults they do not trust so develop a trusting physician- 
patient relationship 


e Physicians should have high index of suspicion for physical/sexual abuse in children with sudden 
behavioural problems, stressful family environments, or parents with active drug/alcohol abuse. 


Q Children who are victims of physical abuse often avoid eye contact on exam 


e According to the DSM-5, pathological encopresis cannot be diagnosed until the patient is at least 4- 
years-old (or equivalent developmental level). 


repeated involuntary or intentional elimination of faeces inappropriate for developmental age (e.g., into 
clothes or on the floor) 


e According to the DSM-5, pathological enuresis cannot be diagnosed until the patient is at least 5- 
years-old (or equivalent developmental level). 
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Parent management training 


Parent interventions 


Antecedents P e Avoid (promote unwanted behavior): 
ET e Use (promote wanted behavior): k 
(communication : , o nagging 
E o clear instructions 
leading to A o threats 
o calm tones & supportive gestures 
wanted/unwanted : ‘ o harsh comments 
á o alternative choices a eee 
behaviors) o physical intimidation 


Behaviors 
(practicing effective 


parent-child 
interactions) 


e Shaping: e Role-play wanted behaviors: 
o small behavioral goals adding to bigger o artificial situations first 
changes o build to realistic scenarios 


Consequences 
(for wanted/ 
unwanted 
behaviors) 


e Reinforce wanted behaviors: e Manage unwanted behaviors: 
o praise (verbal, nonverbal) o extinction (eg, ignore, walk away) 


o token/point system rewards o mild punishment (eg, privilege loss) 


e Language Disorder is characterised by persistent difficulties in comprehension (receptive) and/or 
production (expression) of spoken and written language. 


It may involve the rules (grammar, syntax, morphology), content (vocabulary), and/or functional use 
of language. 


Typical symptoms include a markedly limited vocabulary, errors in tense, and difficulty producing 
sentences with developmentally appropriate length and complexity. 


e A learning disorder is characterised by difficulty in acquiring and using core academic skills (eg, 
reading, writing, and/or mathematics), which typically manifests at school age but can worsen as 
academic expectations increase (eg, moving from kindergarten to first grade). 


Reading disorders manifest with difficulty in fluency, comprehension, and/or accuracy. A common 
learning disorder is dyslexia, which involves a pattern of difficulty with word recognition, decoding 
(ie, producing sound associated with letters or words), or spelling, affecting both reading and writing. 


This can affect the ability to follow directions and be associated with behavioural problems and 
reluctance to engage in learning due to negative self-concept. 


9 Learning disorder: Child has a problem acquiring and applying skills in reading, writing or 
math, for e.g a child who has problems sounding out (reading) unfamiliar words 


9 Many environmental and social circumstances affect the behavioral development of a child. 
Family members with a history of significant behavioral issues (eg, illegal activities, 
incarceration, drugs use) do not necessarily lead to an increased inheritance risk for 
behavioral disorders in a child. 


Reactive Attachment disorder 
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Reactive attachment disorder 


Insufficient care (eg, neglect, abuse, inconsistent caregiving) 
Does not seek or respond to comfort 

Poor social responsiveness, limited positive affect 

Unexplained irritability/fear/sadness even during safe encounters 


Clinical features 
(some evidence 
<5 years) 


Toileting & sleep difficulties 
Anxiety, aggression, hyperactivity/impulsivity 


Adjustment disorder, posttraumatic stress disorder 
Global developmental delay, intellectual disability 
Differential diagnosis Autism spectrum disorder 
Anxiety disorders (eg, social anxiety disorder, selective mutism) 
Depressive disorders 


Associated features 


Early intervention promoting: 

o safe, stable & enriching environment 

o consistent, responsive caregiving 

Psychological services (eg, parenting skills, individual/family counseling) 


Management 


e Disinhibited social engagement disorder (DSED) is another possible outcome of severe neglect or 
abuse. 


Unlike RAD, where children are emotionally distant, children with DSED display overfamiliarity (even 
with adults they do not know) and a lack of appropriate boundary setting. 


Oppositional Defiant 


Oppositional defiant disorder 


Pattern of angry/irritable mood, argumentative/defiant behavior, or vindictiveness for 26 months 
Argues with adults, defies authority figures, refuses to follow rules 
Deliberately annoys others 
Blames others for own mistakes or misbehavior 


Easily annoyed, angry, resentful, or vindictive 


Not due to another mental disorder 


Diagnosis 


Parent management training 
Treatment Psychotherapy (anger management, social skills training) 
No pharmacotherapy for ODD but assess for comorbid ADHD & treat if present 


ADHD = attention deficit hyperactivity disorder; ODD = oppositional defiant disorder. 


D/D: Conduct disorder but it includes severe aggressive behaviour. 


A degree of rebellion against authority is normal (not complying with bedtime, questioning 
family rules) 


Tourette Syndrome 
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Tourette syndrome 


e Both multiple motor & 21 vocal tics (not necessarily concurrent, >1 year) 
o Motor: facial grimacing, blinking, head/neck jerking, shoulder shrugging, 
Clinical tongue protrusion, sniffing 
features o Vocal: grunting, snorting, throat clearing, barking, yelling, coprolalia 
(obscenities) 
e Onset age <18 


Comorbidity e Attention deficit hyperactivity disorder 
e Obsessive-compulsive disorder 


e Education/watchful waiting if mild & nondisabling 
e Behavioral therapy (habit reversal training) 
e Antidopaminergic agents 
o Tetrabenazine (VMAT2 inhibitor) 
o Antipsychotics (receptor blockers) 
e Alpha-2 adrenergic receptor agonists 


; e Severity peaks age 10-12 
Prognosis SFe i p a = 
e Majority resolve or improve in adulthood; tics persist in 1/3 


Treatment 


ADHD 


Attention deficit hyperactivity disorder 


e Inattentive &/or hyperactive/impulsive symptoms for 26 months 
o Inattentive symptoms: difficulty focusing, distractible, does not listen or follow instructions, disorganized, forgetful, 
loses/misplaces objects 

Clinical o Hyperactive/impulsive symptoms: fidgety, unable to sit still, "driven by a motor," hypertalkative, interrupts, blurts out 
features answers 

Several symptoms present before age 12 

Symptoms occur in at least 2 settings (home, school) & cause functional impairment 

Subtypes: predominantly inattentive, predominantly hyperactive/impulsive, combined type 


Stimulants (methylphenidate, amphetamines) 


Treatment Nonstimulants (atomoxetine, a-2 adrenergic agonists) 
Behavioral therapy 


¢ Attention-deficit hyperactivity disorder (ADHD) continues into adulthood in 50% of cases 
e Parents may be concerned about stimulant adverse effects in their children, they should be informed 
that stimulants are highly effective for ADHD and are generally well tolerated. 


Common adverse effects such as insomnia and appetite suppression can be managed strategically 


(eg, giving stimulants earlier in the day to prevent insomnia, large morning meals prior to 
administration to counteract decreased appetite). 


¢ Methylphenidate is the first-line therapy for ADHD but should not be used in patients <6 years of age. 


Behavioural therapy is first-line therapy for pre-school aged children, and adjunct therapies for 
school-aged children and adults 


<6y: Behavioural Therapy 


>6y: Stimulants (First line), Atomoxetine 


ASD 
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Autism spectrum disorder 


Deficits in social communication & interactions with onset in early childhood 
o Impaired social engagement (eg, back-and-forth conversation) 

o Impaired nonverbal communication (eg, eye contact/gesturing) 

o Difficulty developing/understanding relationships (eg, interest in peers) 
Restricted, repetitive patterns of behavior 


o Repetitive movements or speech 


Clinical features 


o Insistence on sameness/routines 


o Intense fixated interests 
o Adverse responses to sensory input (eg, textures) 
May occur with or without language & intellectual impairment 


Early diagnosis & intervention 


Assessment & management Comprehensive, multimodal treatment (eg, speech & behavioral therapy, educational 
principles services) 


Adjunctive pharmacotherapy for psychiatric comorbidities 


early diagnosis and intervention is important to improve prognosis 


9 Language delay without an attempt to compensate through nonverbal means of 
communication is characteristic of ASD. 


¢ The diagnosis of ASD is a clinical one, but it should ideally involve a comprehensive evaluation, 
including structured assessments of social, language, and intellectual development in addition to hearing, 
vision, and genetic (eg, fragile X syndrome) testing. 


¢ Young children often prefer particular foods or food groups, which is consistent with normal 
development. 


However, when picky eating is accompanied by behavioural rigidity, poor growth, weight loss, or 
developmental delays, further evaluation is indicated. 


Intermittent Explosive Disorder 


¢ Intermittent explosive disorder is characterised by recurrent episodes of impulsive verbal or physical 
aggression. Onset after age 6 


The aggressive behaviours are unplanned and out of proportion to the provocation and last <30 
mins. 


f/o embarrassment! remorse 
T/t: SSRI, Psychotherapy 
DID: 
e Mania ( symptoms last days or weeks) 


e Disruptive Mood Dysregulation Disorder ( Person is constantly angry between episodes, onset before 
age 10 and not made after age 18 and before age 6) 


T/t: Stimulants, Anti-psychotic 


Gender Dysphoria 


¢ Gender identity is a person's internal sense of being male, female, a combination of both, or neither. 


e Gender dysphoria is characterised by persistent distress due to a discrepancy between assigned 


gender and innately felt gender. 
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e Gender expression is how a person chooses to express gender to the outside world. 


When gender identity or gender expression differ from social norms and/or expectations, it is 
referred to as gender variance or gender nonconformity. 


Sleep Disorders 


e What is the likely diagnosis in a patient that experiences sleep difficulties with “normal” bed times? The 
patient has no difficulty going to bed and waking up late (e.g. sleeping from 4 am to 12 pm). 


Delayed sleep phase syndrome 
Circadian rhythm disorder characterized by inability to fall asleep at "normal" bedtimes 
(“night owls") 
¢ Advanced sleep phase syndrome, where patients cannot stay up late and have early morning 
insomnia (“early birds”) 


Treatment includes phototherapy in the evening. 


¢ Poor sleep hygiene is a common cause of insomnia. 


Strategies to improve sleep hygiene include maintaining a regular sleep schedule and a quiet, dark, 
and comfortably cool bedroom; avoiding late afternoon naps and exposure to electronic devices 
before bedtime; and avoiding nicotine, caffeine, alcohol, and heavy meals in the evening. 


9 e Poor sleeping habits displayed by patient: Sleeping late at night and smoking late at night 
(tobacco is a stimulant so basically equivalent of drinking coffee late at night) 


Key idea: First step in many problems associated with insomnia or difficulty sleeping is to 
educate patient about proper sleep hygiene 


° 79 y.o. female complains of decreased total sleep time, earlier onset of sleep, nocturnal 
awakenings, reduced sleep during early-morning hours, and daytime napping. What is the most 
appropriate intervention? 


Reassurance 


These are consistent with aging and no further workup is necessary if there is no significant 
impairment in activities of daily living or cognition 


9 Normal, age-related sleep changes include decreased total sleep time; increased nighttime 
awakenings; sleepiness earlier in the evening with early morning awakening; and 
increased daytime somnolence (napping). 


¢ Depression is associated with increased total REM sleep. 
thus, these patients have decreased slow-wave sleep 


Also have DECREASED REM latency. 


¢ Depression, normal aging, and narcolepsy are associated with decreased REM latency. 
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however, depressed patients experience increased REM sleep, while normal aging results 
in decreased REM sleep 


e Do patients with nightmare disorder have any memory of the scary dream? 
Yes 


occurs during REM sleep; important distinguishing feature from night terrors (N3 stage) 


REM Sleep Disorder 


REM sleep behavior disorder 


« REM sleep arousal disorder (patient remembers the dream) 
« Epidemiology 
Prevalence: (~0.5%) 
Sex: > 9° 
Usually in older patients (> 50 years) 
+ Risk factors: associated with narcolepsy, psychiatric medications |,!, and neurodegenerative disorders 
« Clinical features 
Acting out dreams during sleep | (sometimes leading to injury to self or others) 
Alert and orientated after awakening 
« Treatment 
Remove dangerous objects from the bedroom to reduce risk of self-injury 
If applicable, discontinue causative medications 
Benzodiazepines (e.g., clonazepam) 
Melatonin analogs 


Muscle atonia absent 


e Do patients remember their dreams in REM sleep behavior disorder? 


Yes 


e In older patients, REM sleep behavior disorder may be a sign of neurodegeneration. 


Narcolepsy 


Narcolepsy 


Recurrent lapses into sleep or naps (23 times/week for 3 months) 

21 of the following: 

DSM-5 diagnostic o Cataplexy: Brief loss of muscle tone precipitated by strong emotion (eg, laughter, 
criteria excitement) 

o Low cerebrospinal fluid levels of hypocretin-1 

o Shortened REM sleep latency 


e Hypnagogic or hypnopompic hallucinations 


Associated features 5 
© Sleep paralysis 


caused by decreased hypocretin (orexin) production in the lateral hypothalamus. 


e First-line treatment for diurnal sleepiness of narcolepsy involves daytime stimulants (modafinil, 
amphetamines). 


General approach: ensure regular sleep periods, avoid meds that disturb sleep-wake rhythm 
(alcohol, antipsychotics, opiates) 


Medical therapy 


e Diurnal sleepiness: 
o Modafinil (CNS stimulant). 


o Alternative: night-time sodium oxybate (never taken with alcohol or other CNS depressants— 
may cause life-threatening respiratory depression) 


e For cataplexy, sleep paralysis, and sleep hallucinations: 
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o SSRIs or SNRIs 


9 Sleep paralysis, a manifestation of the atonia that primarily occurs during rapid eye movement 
(REM) sleep, happens during the transition from sleep to wakefulness at least once in most 
people's lives. After a single episode of sleep paralysis, reassurance is appropriate, but if 


sleep paralysis recurs, narcolepsy should be ruled out. 


Sleep Terror 


Sleep terrors 


Abrupt arousals from sleep (panicked scream, terror, autonomic arousal, unresponsive to 
comfort) 

Little or no dream recall 

Amnesia for episodes 


Features 


Reassurance 
Management Administer low-dose benzodiazepine at bedtime if episodes are frequent, persistent & 
distressing 


e Parents should be reassured that sleep terrors are not dangerous and usually resolve spontaneously 
within 1- 2 years. 


Mood Disorder 


Depression 


Differential diagnosis of depressed mood 


22 weeks 

25 of 9 symptoms: depressed mood & SIGECAPS 
Significant functional impairment 

No lifetime history of mania 


Major depressive disorder 


Chronic depressed mood 22 years 
22 of the following: appetite disturbance, sleep disturbance, low energy, low self-esteem, poor 
concentration, hopelessness 


Persistent depressive disorder 
(dysthymia) 


Onset within 3 months of identifiable stressor 
Adjustment disorder with 


Marked distress &/or functional impairment 
depressed mood 


Does not meet criteria for another DSM-5 disorder 


Not excessive or out of proportion to severity of stressor 


Normal stress response i 
No significant functional impairment 


SIGECAPS = Sleep disturbance, loss of Interest, excessive Guilt, low Energy, impaired Concentration, Appetite disturbance, Psychomotor 
agitation/retardation, and Suicidal ideation. 


¢ Major depressive disorder is associated with increased levels of cortisol. 


due to hyperactivity of the hypothalamic-pituitary-adrenal axis; results in increased early morning 
awakenings 


e Other findings: 


1. Decreased hippocampal and frontal lobe volumes 
2. Decreased REM latency 


3. Increased REM duration 
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e Patients with depression or anxiety often come to the office with headaches or other physical 
symptoms (eg, fatigue, insomnia, nonspecific aches and pains) due to a lack of psychologic 
awareness or a perceived stigma around mental health issues. 


9 Pediatric depression often presents with symptoms of irritability rather than depressed 
mood. 


9 OSA frequently presents with depressive symptoms such as fatigue, sleep disturbance with 
multiple awakenings, impaired concentration, irritability, and low mood. Rule it out first, spl 
in obese males 


¢ Possible etiologic factors for poststroke depression include inflammation, cerebrovascular 
dysregulation, altered neuroplasticity, and altered glutamate neurotransmission. 


Seasonal Affective Disorder 


Major depressive disorder vs seasonal affective disorder* 


Recurrent major depressive episodes 
Single or recurrent major depressive episodes 22-year pattern of seasonal recurrence & remission (eg, 
(22 weeks of 25 of depression + SIG-E-CAPS) winter onset, spring remission) 


Clinical 


features i > 
No seasonal pattern No nonseasonal depressive episodes 


Lifetime seasonal >>> nonseasonal depressive episodes 


Antidepressant (eg, SSRI) + light therapy 
Psychotherapy (CBT) 

Behavioral (eg, outdoor walks, aerobic exercise, sleep 
hygiene) 


Antidepressant (eg, SSRI) 
Management Psychotherapy (CBT) 
Combined therapy 


*Seasonal affective disorder = major depressive disorder with seasonal pattern. 
CBT = cognitive-behavioral therapy; MDD = major depressive disorder; SAD = seasonal affective disorder; SIG-E-CAPS = Sleep, Interest, Guilt, 
Energy, Concentration, Appetite, Psychomotor changes, Suicidality; SSRI = selective serotonin reuptake inhibitor. 


e What is the treatment in a patient with recurrent major depressive episodes with the onset in 
the fall and remission in the spring? 


Antidepressants and bright-light therapy 
Also known as seasonal affective disorder. 


Bright light therapy is administered with a 10,000-Iux light box shortly after awakening. 


Postpartum 
e Postpartum depression has a high incidence and is often underreported. 


Therefore, all women (regardless of prior psychiatric history) require screening for postpartum 
depression (eg, Edinburgh Postnatal Depression Scale). 


Dysthymia 
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Persistent depressive disorder (dysthymia) 


Chronic depressed mood 22 years (1 year in 
children/adolescents) 


No symptom-free period for >2 months 
Presence of at least 2 of the following: 
Poor appetite or overeating 
Insomnia or hypersomnia 
Low energy or fatigue 
Low self-esteem 
Poor concentration or difficulty making decisions 
Feelings of hopelessness 


With pure dysthymic syndrome: Criteria for major 
depressive episode never met 


Specifiers With intermittent major depressive episodes 


With persistent major depressive episodes: Criteria for 
major depressive episode met throughout previous 2 years 


Bipolar 


Bipolar & related disorders 


Manic episode Hypomanic episode 
Symptoms more severe Symptoms less severe 
1 week unless hospitalized 24 consecutive days 
Marked impairment in social or occupational functioning or Unequivocal, observable change in functioning from patient's 
hospitalization necessary baseline 
May have psychotic features; makes episode manic by Symptoms not severe enough to cause marked impairment or 
definition necessitate hospitalization 
No psychotic features 


Bipolar | 
e Manic episode(s) 
e Depressive episodes common but not required for diagnosis 


Bipolar Il 
e Hypomanic episode(s) 
e 21 major depressive episodes 


Cyclothymic disorder 
e 22 years of fluctuating, mild hypomanic & depressive symptoms that do not meet criteria for hypomanic or major depressive episodes 


9 Genetic predisposition is the strongest predisposing risk factor for bipolar disorder 


e Patients with bipolar I disorder may have psychotic symptoms (eg, delusions, hallucinations) when 
they experience severe manic and depressive episodes. 


The absence of psychotic symptoms outside of mood episodes, for eg in a patient who is only 
psychotic when he is manic, rules out primary psychotic disorders. 


Delusions in mania often involve grandiose themes in which patients believe that they have 
special abilities or powers or that others are jealous of them. 


¢ Rapid Cycling Bipolar | disorder is a subtype of Bipolar | Disorder that involves at least 4 mood 
episodes in 12 months. 


Treatment with valproate 


e.g. cycle of MDE, mania, hypomania or mixed 
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Poor prognosis. 


Does a patient with cyclothymia typically return to normal mood and functioning between episodes? 
No 
minimal return to baseline (< 2 months per 2 years) 


(vs Bipolar with normal mood between episodes) 


Cyclothymia: 
<o —— Time 


* Symptoms must last for at least 2 years 
= Constant cycling—minimal return to baseline (< 2 mo per 2 yrs) 


Mood disorders with psychotic features vs primary psychotic disorders 


Major depressive or bipolar 
disorder with psychotic Psychotic symptoms occur exclusively during mood episodes. 
features 


Schizophrenia Mood symptoms, if present, are brief and not prominent. 


Major depressive or manic episode occurs concurrent with symptoms of schizophrenia. 
Schizoaffective disorder Lifetime history of delusions or hallucinations for 22 weeks outside of mood episode is present. 
Mood episodes are prominent & recur throughout illness. 


+ ADHD has a chronic (not episodic) course and presents with ongoing difficulties that begin in childhood. 
(vs acute in mania) 


Elevated, irritable, labile mood 

Increased energy & activity, decreased need for sleep 
Pressured speech, racing thoughts, distractibility 
Grandiosity, risky behavior 

Marked impairment, may have psychotic symptoms 


Clinical 
features 


Antipsychotics (first- & second-generation) 

Lithium (avoid in renal disease) 

Valproate (avoid in liver disease) 

Combinations in severe mania (eg, antipsychotic plus 


Management 


lithium or valproate) 
Adjunctive benzodiazepines for insomnia, agitation 


9 Agitated, aggressive patient: Give Benzo 


Psychotic Disorder 
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Differential diagnosis of DSM-5 psychotic disorders 


Brief psychotic 
P y 21 days & <1 month, sudden onset, full return to function 
disorder 
Schizophreniform ? : n . n 
PRAN 21 months & <6 months, same symptoms as schizophrenia, functional decline not required 


26 months (includes 21 months of active symptoms, can include prodromal & residual periods), requires 


Schizophreni 
Siete functional decline 


Schizoaffective | Mood episode with concurrent active-phase symptoms of schizophrenia + 22 weeks of delusions or hallucinations 
disorder in the absence of prominent mood symptoms 


Delusional 21 delusions & 21 months, no other psychotic symptoms, normal functioning apart from direct impact of 
disorder delusions 


¢ High-dose glucocorticoids may cause glucocorticoid-induced psychosis (e.g. hypomania, confusion, 
hallucinations). 


typically occur during the first week of glucocorticoid treatment but can occur at any time. 


Glucocorticoids can also cause manic or depressive symptoms. 


9 In general always rule out medication and substance abuse related symptoms first ! 


New-onset behavioural changes in an older patient with no psychiatric history should prompt 
consideration of medical and substance-/medication-related causes. 


e Indications for involuntary psychiatric hospitalisation including being a danger to self or 
others and/or grave disability (inability to care for self) due to mental illness. 


Hospitalisation may be implemented on an involuntary basis if necessary. 


Psychosis 
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Secondary causes of acute-onset psychosis in children & adolescents 


Central nervous system injury/dysfunction 
Trauma 
Space-occupying lesions 
Infection 
Stroke 
Epilepsy 
Cerebral hypoxia 


Metabolic/electrolyte disturbances 
Medical disorders Urea cycle disorders 
Acute intermittent porphyria 
Wilson disease 
Renal/liver failure 
Hypoglycemia 
Sodium/calcium/magnesium disturbances 


Systemic disorders 
e Systemic lupus erythematosus 
Thyroiditis 


Hallucinogens (eg, PCP, LSD, ketamine) 
Marijuana 

Illicit substance use Sympathomimetics (eg, cocaine, amphetamines) 
Alcohol withdrawal 
Bath salts 


Intoxication 
Anticholinergics (eg, diphenhydramine, scopolamine) 
Serotonin syndrome 
Amoxicillin/erythromycin/clarithromycin 
Anticonvulsants 
Medication side effects Corticosteroids 
Isoniazid 


Withdrawal 


e What is the most likely explanation for hallucinations in a young boy with fever, runny nose, and a 
cough who appears to be talking to someone in the room and says she can see her old cat? The 
parents have tried OTC cough and cold medications for the past 36 hours. Labs are significant for fever of 
101 F. 


Medication side effect due to antihistamines 


Most OTC preparations contain antihistamines but also have anticholinergic properties that can 
cause confusion and hallucinations. 


Cough suppressant dextromethorphan can also cause dissociative symptoms and hallucinations 


e To build rapport, it is important to acknowledge the patient's experience and distress without 
endorsing specific delusions or hallucinations. 


Delusion 


Delusional disorder 


e 21 delusions for 21 months 


e Other psychotic symptoms absent or not prominent 


Clinical features 
e Behavior not obviously odd/bizarre; ability to function apart from delusion's impact 


e Subtypes: erotomanic, grandiose, jealous, persecutory & somatic 
Catron e Antipsychotics l 
e Cognitive-behavioral therapy 


e Persecutory (eg, being poisoned, harassed, plotted against) 


e Erotomanic (eg, false belief that someone of higher status is in love with the person) 


e Grandiose (eg, great talent, insights, achievements) 


Jealous (eg, unfaithful partners) 
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e Somatic (eg, bodily functions, sensations) (cannot be convinced of the possibility that they do not 
have the illness vs illness anxiety disorder) 
¢ Delusions can be shared by individuals in close relationships; termed folie a deux. 


Formerly known as shared psychotic disorder — now called “Delusional symptoms in partner of 
individual with delusional disorder” 


e One person’s delusion is transferred to another person 


e Assess both individuals separately to determine degree of delusions in each 


e Is functioning impaired in patients with delusional disorder? 
No 


Behaviour is not obviously bizarre or odd (vs Schizo) 


Schizophrenia 


¢ Obstetric complications (hypoxia, haemorrhage, infection, preterm labor) have been identified as 
an environmental risk factor for the later development of schizophrenia. 


Also urban areas, birth in late winter-early spring, and advanced paternal age 


Urban areas is most likely due to loss of family structure and instability vs. rural areas that usually 
have more family support 


9 Schizophrenia presents earlier in men. 


e What is the risk of developing schizophrenia in monozygotic twins? 
50% 

~10% if 1st degree relative 

~40% if both parents are affected 
Risk is 2% in general population 


¢ Family therapy is an effective adjunct to antipsychotic medication in patients with schizophrenia 
and has been shown to reduce the risk of relapse. 


It focuses on educating the family about the symptoms, course, and treatment of the disorder, and it 
helps to promote a supportive family environment. 


Prognostic factors in schizophrenia 


Good Poor 


Later onset Onset in childhood or adolescence 

Male sex 

Gradual onset (prodrome), no precipitant 
Predominantly negative symptoms 
Family history of psychotic illness 

Long duration of untreated psychosis 


Female sex 

Acute onset with precipitant 
Predominantly positive symptoms 
No family history 

Short duration of active symptoms 


Suicide 
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Suicide risk assessment: evaluate ideation, method, plan, intent 


Suicidal e Wish to die, not wake up (passive) 
ideation e Thoughts of killing self (active) 


Thoughts of specific method (eg, weapons, pills) 

Method/ e Accessibility of method (eg, medication, gun access) 
accessibility | e Lethality of method (eg, gunshot to head, jumping from high floor, potentially lethal overdose 
of pills) 


e Steps taken toward making a suicide attempt: collecting pills, obtaining a gun, giving valuables 
away, writing a will or suicide note 
Specific planning of time, place, details 


Preparations/ 
planning 


Strength of intention to act on suicidal thoughts 


Intent 
mon e Time frame (next 48 hr, weeks to months) 


Management of suicidality 


Imminent risk of suicide (voiced intent, high number of unmanaged risk factors, collateral concerns raised) 
e Ensure safety: hospitalize immediately (involuntary if necessary) & start 1:1 for constant observation 

e Remove personal belongings & objects in room that may present self-harm risk 

e Security may be required to hold against will 


Management | Nonimminent risk of suicide (no intent, strong social supports available, outpatient follow-up plan is reasonable) 
e Create safety plan (eg, coping skills, social supports, crisis numbers) 
e Ensure close follow-up (eg, psychiatry, therapy, intensive outpatient program) 
e Plan to address modifiable risk factors (eg, depression, psychosis, substance use, pain) 
e Ensure family or friends available to support patient 
e Remove access to potential means (eg, secure firearms & medications) 


Suicide risk & protective factors 


e Psychiatric disorders, prior suicide attempts 
e Hopelessness 
e Never married, divorced, separated 
e Living alone 
Risk factors e Unemployed or unskilled 
e Physical illness 
e Family history of suicide, family discord 
e Access to firearms 
e Substance abuse, impulsivity 


Social support/family connectedness 
Pregnancy 

Parenthood 

Religion & participation in religious activities 


Protective factors 


eA 17 y.o. teenager with active suicidal ideation must be hospitalized for safety and the parents must be 
informed. Is parental consent required? 


It is ideal, but not required. (You have to encourage the patient though) 


Furthermore, depending on the state, if a minor consents to inpatient psychiatric hospitalization, 
then confidentiality must be maintained, and protected health information cannot be released 
without the minor's consent 


9 In most jurisdictions, there is an exception that allows minors age 217 (age 216 in some 
states) to consent for themselves to inpatient psychiatric hospitalization 


e Suicide-risk assessment in adolescents should include direct and nonjudgmental questions to 
determine the nature and intensity of suicidal thoughts. 


Confidentiality should not be promised because it cannot be maintained if the patient is at high risk 
for self-harm. 
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e Patients age 18 - 24 have a slightly increased risk of becoming suicidal when initiating antidepressant 
treatment. 


slightly increased risk must be weighed against the benefits of antidepressants 


Homicide 


e What is the greatest risk factor for committing 


homicide in adolescents? 


Young male 
Unemployed 
Impoverished 
Access to firearms 


Access to firearms 


Substance abuse 

Antisocial personality disorder 
History of violence or criminality 
History of childhood abuse 
Impulsivity 


Anxiety disorders 


Phobia 


Specific phobia 


Marked anxiety about a specific object or situation (the phobic stimulus) for >6 months 
Common types: fear of flying, heights, animals, injections, blood 

Avoidance behavior (eg, avoiding bridges & elevators, refusing work requiring travel) 
Common (10% of population) 


History & 
clinical features 


Usually develops in childhood, often after traumatic event 


e Cognitive-behavioral therapy with exposure (first-line) 
Treatment e Short-acting benzodiazepines (limited role, may help acutely if therapist unavailable or insufficient 
time) 


e What is the choice in pharmacotherapy for a patient with specific phobia who refuses CBT or if CBT is 
not available? 


Benzodiazepines (i.e. lorazepam) 
CBT is the preferred first-line therapy 


Short-acting benzos are favorable. Take 30 minutes before boarding plane, for example. 


Social Anxiety Disorder 
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Social anxiety disorder (social phobia) 


Marked anxiety about >1 social situations for >6 months 
Fear of scrutiny by others, humiliation, embarrassment 


Diagnosis . Social situations avoided or endured with intense distress 
« Marked impairment (social, academic, occupational) 
+ Subtype specifier: Performance only 
+ SSRI/SNRI 

Treatment + Cognitive-behavioral therapy 


Beta blocker or benzodiazepine for performance-only subtype 


SNRI = serotonin-norepinephrine reuptake inhibitor, SSRI = selective serotonin reuptake inhibitor. 


Individuals with performance-only social anxiety disorder do not fear nonperformance 
social situations and are not socially avoidant in general. 


Adjustment Disorder 


Adjustment disorder 


Mood and behavioral symptom onset within 3 months of identifiable stressor 
Clinical features Marked distress and/or functional impairment 
Does not meet criteria for another DSM-5 disorder 


Normal stress response (not excessive, no significant impairment) 


Differential z A f ` EEE 
sanosi Acute stress disorder (traumatic event, intrusive re-experiencing) 
z Major depressive disorder (22 weeks, 5/9 symptoms, depressed mood, SIGECAPS) 
Psychotherapy is the treatment of choice 
Management Adjunctive pharmacotherapy (short term, reserved for rapid relief of impairing symptoms [eg, sleep aid, 


anxiolytic]) 


SIGECAPS = Sleep disturbance, loss of Interest, excessive Guilt, low Energy, impaired Concentration, Appetite disturbance, Psychomotor 
agitation/retardation, and Suicidal ideation. 


Generalised Anxiety Disorder 


Generalized anxiety disorder in children 


e Excessive, uncontrollable worry (multiple issues) 26 months 
21 of the following symptoms: 

o Restlessness; feeling on edge 

o Fatigue 

o Difficulty concentrating 

Irritability 

o Muscle tension 

o Sleep disturbance 


Clinical features 


e Physical symptoms: stomachaches, headaches 
e Perfectionism 

e Cognitive-behavioral therapy 

SSRIs or SNRIs 


Associated features 


Treatment 


e Adjustment disorder (response to identifiable stressor) 

e Obsessive-compulsive disorder (intrusive thoughts; compulsive behaviors) 

e Separation anxiety disorder (anxiety focused on separation from caregiver) 

e Social anxiety disorder (fears of negative evaluation in social/performance situations) 


Differential diagnosis 


SNRIs = serotonin-norepinephrine reuptake inhibitor; SSRIs = selective serotonin reuptake inhibitor. 


e Patients with GAD frequently seek medical attention in the primary care setting for physical symptoms 
related to muscle tension or for concerns about fatigue or poor sleep. 


Psychiatry & Substance Abuse f l 
https://t.me/usmleinnercircle 


741 


Panic Disorder 


e Recurrent & unexpected panic attacks with 24 of the following: 
Chest pain, palpitations, shortness of breath, choking 
Trembling, sweating, nausea, chills 
Dizziness, paresthesia 


Derealization, depersonalization 


Clinical 
features 


Fear of losing control or of dying 
e Worry about additional attacks, avoidance behavior 


Treatinent e First-line/maintenance: SSRI/SNRI &/or cognitive-behavioral therapy 
e Acute distress: benzodiazepines 


SNRI = serotonin norepinephrine reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor. 


e Benzodiazepines may be used to treat generalised anxiety disorder and panic 
disorder, until SSRIs and SNRIs take effect. 


Never used for long-term management — increased risk of benzo dependence 


¢ Increased sensitivity to lactate infusion is associated with panic attacks. 
Amygadala in brain responds to low pH and helps control our response to fear, so lactic acid infusion 


would make sense that it would induce panic attack 


e Patients with panic attacks frequently develop agoraphobia, which is anxiety and avoidance of =2 
situations in which it may be difficult to escape or get help (eg, being outside the home or in enclosed 
spaces, using transportation) in the event of a panic attack. 


Agoraphobia can also be diagnosed independently of panic disorder. 


Treatment includes SSRIs and CBT”. If pt is on SSRI and and agoraphobia is not adequately 
controlled, CBT would be treatment of choice (not adjusting her medication) 


D/D: Somatic Symptom Disorder where patients have persistent symptoms vs episodic in 
Panic Disorder 


OCD 


Obsessive-compulsive disorder 


e Obsessions 
o Recurrent, intrusive, anxiety-provoking thoughts, urges, or images 


a e Compulsions 
Clinical features 


o Response to obsessions with repeated behaviors or mental acts 


o Behaviors not connected realistically with preventing feared event 
e Time-consuming (>1 hr/day) or causing significant distress or impairment 


e Selective serotonin reuptake inhibitor 
Treatment ia A i 
e Cognitive-behavioral therapy (exposure & response prevention) 


9 Person can have multiple OCD’s too 
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e Disorder characterized by a persistent urge to keep items and accumulation of belongings, resulting 
in impairment in functioning and/or distress. 


Hoarding disorder 
Treatment: CBT; trial of SSRI if CBT fails (off-label use) 
Persistent urge = obsessive 


Accumulation of belongings = compulsive 


e OCD can be differentiated from primary anxiety disorders by unwanted obsessions and associated 


rituals that are not realistically connected to each other and are clearly excessive (eg, spending hours 
unplugging appliances). (Ego-Dystronic) 


They are recognised by patients as abnormal (vs Illness Anxiety Disorder where person are 
unaware of their problematic behaviour) 


Body Dysmorphic Disorder 


Body dysmorphic disorder 


e Preoccupation with 21 perceived physical defects 
e Defects not observable or appear slight to others 
Repetitive behavior performed in response to the preoccupation (eg, mirror checking, concealing, 
excessive grooming, skin picking) 
Significant distress or impairment 
Variable insight (good, poor, absent/delusional beliefs) 


Clinical features 


Acknowledge distress; do not refer to perceived flaws as "imagined" 
Reassurance about normal appearance rarely helpful 

Focus on alleviating distress & functional impairment 

Avoid inappropriate cosmetic/medical/surgical treatments 


Approach to patient 


e Physicians should empathize with patients’ efforts to cope with their condition and determine their level 
of insight by gently exploring their perceptions of how others see them. 


Acute Stress Disorder 


Acute stress disorder 


e Duration 23 days & <1 month 
e Exposure to actual or threatened trauma 
e Symptoms from following categories: 
o Avoidance of internal memories or external reminders 
o Intrusion (eg, nightmares, flashbacks) 
o Dissociation (eg, amnesia for event, derealization) 
o Arousal (eg, insomnia, hypervigilance, startle) 
o Negative mood 


Clinical features 


e Trauma-focused, brief CBT 
Management |e Consider medication for insomnia, intense anxiety 
e Monitor for PTSD (symptom duration >1 month) 


CBT = cognitive-behavioral therapy; PTSD = posttraumatic stress disorder. 


e The best initial approach is to provide education on common physical and emotional responses to 
trauma (eg, avoidance, hypervigilance) and the course of ASD. 
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Normalizing the stress response, while explaining that symptoms may remit but can also cause 
persistent distress and impairment, would be helpful. 


9 First educate and then do Trauma focused CBT 


PTSD 


Posttraumatic stress disorder 


e Exposure to life-threatening trauma 
e Nightmares, flashbacks, intrusive memories 

Clinical |e Avoidance of reminders, dissociation 

features |e Emotional detachment, negative mood, decreased interest in activities 
e Sleep disturbance, hypervigilance, irritability 


e Duration >1 month 


e Trauma-focused cognitive-behavioral therapy 
Treatment i 
e Antidepressants (SSRIs, SNRIs) 


SNRIs = serotonin-norepinephrine reuptake inhibitors; SSRIs = selective serotonin 
reuptake inhibitors. 


e Posttraumatic stress disorder in children may present with distressing dreams with vague content 
and reenactment of traumatic themes in play, rather than clearly formulated memories. 


They often struggle with emotional regulation and may appear easily upset or angered with little 
provocation. 


9 Small Hippocampus Volume seen in PTSD 


Abnormal low cortisol and high catecholamines in urine due to a maladaptive 
hyperadrenergic response. Also exaggerated Dexamethasone suppression test 


Dissociative Disorders 


Dissociative disorders 


Persistent or recurrent experiences of 1 or both: 
Depersonalization/derealization o Depersonalization (feelings of detachment from, or being an outside observer of, one's self) 
disorder o Derealization (experiencing surroundings as unreal) 
Intact reality testing 


2 = 3 Inability to recall important personal information, usually of a traumatic or stressful nature 
Dissociative amnesia F 7 : z 
Not explained by another disorder (eg, substance use, post-traumatic stress disorder) 


Marked discontinuity in identity & loss of personal agency with fragmentation into 22 distinct 
Dissociative identity disorder personality states 
Associated with severe trauma/abuse 


e Patients with DID commonly have chronic auditory hallucinations that have been present since 
childhood and are perceived as inside the patient's head. 


(as opposed to psychotic disorders, in which voices seem to come from outside the head). 
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Treatment consists of long-term, trauma-focused psychotherapy. 


9 DID is the only disorder that requires the presence of multiple personality states. 


Personality Disorders 


DSM-5 personality disorders 


Paranoid: suspicious, distrustful, hypervigilant 
Schizoid: prefers to be a loner, detached, unemotional 
Schizotypal: unusual thoughts, perceptions & behavior 


Cluster A 
Odd/eccentric 


Antisocial: disregard & violation of the rights of others 
Cluster B Borderline: chaotic relationships, abandonment fears, labile mood, impulsivity, inner emptiness, self-harm 
Dramatic/erratic Histrionic: superficial, theatrical, attention-seeking 
Narcissistic: grandiosity, lack of empathy 


Avoidant: avoidance due to fears of criticism & rejection 
Dependent: submissive, clingy, needs to be taken care of 
Obsessive-compulsive: rigid, controlling, perfectionistic 


Cluster C 
Anxious/fearful 


¢ Avoidant personality disorder and dependent personality disorder both cling to relationships, 
but avoidant PD are slow to get involved. 


DPD actively and aggressively seek relationships 


9 Personality disorders are not typically diagnosed in youth, during which personalities are still 
developing. Must be >18 years old 


Paranoid personality disorder 


e Pervasive pattern of distrust & suspiciousness beginning in early adulthood & occurring in a variety of settings 
(no clear delusions) 
o Believes being exploited & deceived by others 
o Interprets benign comments & events as threats; reacts angrily 
o Bears grudges 
o Questions loyalty of partner without justification 


Clinical features 


e Delusional disorder (delusions only) 
e Schizophrenia (delusions, hallucinations, disorganization, negative symptoms) 
e Schizotypal personality disorder (eccentric behavior & thinking, unusual perceptual experiences) 


Differential 
diagnosis 
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Borderline personality disorder 


e Pervasive pattern of unstable relationships, self-image & affects & marked impulsivity, with 25 of the following 
features: 
Frantic efforts to avoid abandonment 
Unstable & intense interpersonal relationships 


Markedly & persistently unstable self-image 


Diagnostic 


Impulsivity in 22 areas that are potentially self-damagin 
criteria P y p y s59 


Recurrent suicidal behaviors or threats of self-mutilation (eg, cutting) 
Mood instability (marked mood reactivity) 

Chronic feelings of emptiness 

Inappropriate & intense anger 

Transient stress-related paranoia or dissociation 


Primary treatment is psychotherapy (several types effective; best evidence for dialectical behavior therapy) 
Adjunctive pharmacotherapy to target mood instability & transient psychosis (second-generation antipsychotics, 
mood stabilizers) 

e Antidepressants if comorbid mood or anxiety disorder 


Treatment 


e In contrast to primary mood disorders, the mood shifts in BPD occur in response to situational 
stressors and typically last minutes to hours as opposed to the days or weeks required to diagnose 
manic and depressive episodes. 


¢ A history of childhood trauma (eg, physical and sexual abuse, neglect) is common in patients with BPD 


Histrionic personality disorder 


Pattern of excessive emotionality & attention-seeking behavior since early adulthood 
Inappropriate, sexually seductive or provocative behavior; uses appearance to draw 
attention 

Shallow, shifting, dramatic emotions 

Impressionistic, vague speech 

Suggestible (easily influenced) 

Considers relationships more intimate than they really are 


Clinical features 


Eating Disorders 


Eating disorders 


Diagnosis 


Clinical features 


Treatment 


Anorexia nervosa 


Bulimia nervosa 


BMI <18.5 kg/m? 
Intense fear of weight gain 
Distorted views of body weight & shape 


Recurrent episodes of binge eating 


e Binge eating and inappropriate compensatory 


behavior to prevent weight gain 
Excessive worrying about body shape & weight 


Cognitive-behavioral therapy 
Nutritional rehabilitation 
Olanzapine if no response to first-line treatments 


Cognitive-behavioral therapy 

Nutritional rehabilitation 

SSRI (fluoxetine), often in combination with first- 
line treatments 


Binge eating 
disorder 


e Recurrent episodes of binge eating 


e No inappropriate compensatory behaviors 


Lack of control during eating 


SSRI = selective serotonin reuptake inhibitor. 


Cognitive-behavioral therapy 
Behavioral weight loss therapy 
SSRI 

Lisdexamfetamine, topiramate 


e Binges and inappropriate compensatory behaviours must occur at least once a week for 3 months for 


the diagnosis 


Anorexia Nervosa 
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Anorexia nervosa 


Significantly low weight 
Diagnostic criteria | e Fear of weight gain 
Distorted views of body weight & shape 


Cardiovascular: Myocardial atrophy, bradycardia, hypotension, arrhythmias 
Renal: Poor urinary concentration, dehydration 

Neurological: Seizures, cognitive impairment 

Dermatological: Dry skin, lanugo 

Gynecological: Amenorrhea, infertility 

Gastrointestinal: Gastroparesis, constipation 

Hematological: Cytopenia 

Other: Electrolyte depletion, osteopenia, hypercholesterolemia, hypercarotenemia 


Complications 


Anorexia nervosa 


e Underweight (BMI <18.5 kg/m?) 


Clinical features 
e Fear of weight gain, distorted body image 


e Psychotherapy (individual, family, group) 
Treatment e Nutritional rehabilitation 
e Olanzapine if severe/refractory 


Bradycardia (<40/min), dysrhythmia 
Hypotension (<80/60 mm Hg), orthostasis 
Hypothermia (<35 C) 

Electrolyte disturbance, marked dehydration 
Organ compromise (renal, hepatic, cardiac) 
<70% expected weight (BMI <15 kg/m?) 


Indications for hospitalization 


e What is the next step in management for a patient that presents with unstable vital 
signs and hypokalemia secondary to suspected anorexia nervosa? 


Hospitalization for nutritional rehabilitation 


Patients with anorexia nervosa often have low T3 and/or T4 levels (also known as euthyroid- 
sick syndrome) due to the body's adaption to chronic nutritional depletion 


Somatic Syndromes 


Key features of somatic symptom & related disorders 


Somatic symptom disorder | 21 unexplained symptoms; excessive thoughts, anxiety & behaviors in response to symptoms 
IIIness anxiety disorder | Minimal to no symptoms; preoccupation with idea of having a serious illness 


Conversion disorder 
(functional neurologic Neurologic symptom(s) incompatible with anatomy or pathophysiology 
symptom disorder) 


Factitious disorder Falsification of symptoms/inducing injury in the absence of obvious external rewards 
Malingering Falsification of illness for obvious external rewards 


¢ "la belle indifference’ is NOT required for the diagnosis of conversion disorder. 


This sign is not specific or sensitive and was removed as a diagnostic criteria from DSM-5. 


e Psychogenic nonepileptic seizure (PNES) is a type of conversion disorder commonly misdiagnosed 
as a seizure disorder. 
Features suggestive of PNES include forced eye closure, side-to-side head or body movements, 
memory recall of the event, and lack of postictal confusion. 


The gold standard for diagnosis of PNES is video-electroencephalogram of an event 
demonstrating lack of epileptiform activity. 
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A psychiatric assessment is crucial as many patients with PNES have comorbid psychiatric 
disorders and/or a history of trauma. 


e Dhat syndrome is a culture-bound syndrome of South Asia that manifests with psychological and 
somatic symptoms that are attributed to loss of semen. 


When evaluating culture-bound syndromes, it is important to take a patient-centered approach and 


allow the patient to explain the cultural explanations, manifestations, and consequences of a given 


syndrome. 


Somatic Symptom Disorder 


Somatic symptom disorder 


Risk factors 


Key features 


Associated 
features 


Management 


Female 


Lower educational level 
Chronic childhood illness or family history chronic illness 
Sexual trauma 


21 somatic symptoms causing distress/functional impairment 
Excessive thoughts, anxiety or behaviors (time & energy) related to symptoms 
26-month duration 


High health care use/multiple providers 
Repeated testing rarely reassuring 


Regularly scheduled visits (not symptom driven) with same provider 
Limit unnecessary workup & specialist referrals 

Legitimize symptoms but focus on stress reduction & coping strategies 
Antidepressants, cognitive behavioral therapy if treatment resistant 


9 Regularly scheduled visits that are not symptom driven (ie, do not require patients to develop 
worsening or new symptoms) are preferable. 


9 The most appropriate initial statement is to deliver the negative test results as good news 
that a serious medical illness has been ruled out. 


e What is the first-line pharmacotherapy for somatic symptom disorder? 


SSRI 


First-line is to regularly schedule visits and promote stress reduction. 


If that does not work, CBT and a trial of antidepressant medications (SSRI's) are warranted 


Also avoid diagnostic testing or therapies. Schedule individual psychotherapy. Do not 


hospitalize the patient. 


Factitious Disorder 
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Factitious disorder (imposed on self) 


Intentional falsification of illness: 

o Feigning illness 

o Self-induced illness 

o Exacerbation of preexisting illness 

Motivation by internal factors rather than external gain (eg, financial compensation) 


Behavioral 
characteristics 


Overt/dramatic symptoms 
Clinical Frequent visits for medical care 
presentation Patient possibly refusing consent to release records or tampering with test samples 
More common in health care workers 


Direct observation or discovery of medical supplies (eg, medications, syringes) 
Confirmatory testing (eg, sulfonylurea screen, stool laxative screen) 
Medical record review 


Diagnostic 
confirmation 


¢ Management of these patients is difficult because they typically respond to confrontation with denial, 
leading them to sign out against medical advice and seek treatment elsewhere. A confrontational 
approach also risks the patient becoming disruptive or physically threatening. Recommended 
management includes: 


e Giving feedback in a supportive rather than a confrontational manner. 


e Evaluating the patient for comorbid psychiatric disorders, psychosocial stressors, and self-harm 
(ie, further self-injurious behavior and/or suicidal ideation, intent, and plan). 


Patients with factitious illness and malingering have high rates of psychiatric comorbidity, including 
depressive and anxiety disorders, substance use disorders, and personality disorders (eg, 
borderline personality disorder, antisocial personality disorder). 


Psychiatric consultation can also be obtained to assist in assessment and provide guidance on 
discussing the diagnosis and treatment recommendations with the patient. 


Miscellaneous 


Bereavement 


Major depressive episode & grief reaction 


Major depressive episode Grief reaction (bereavement) 


Normal reaction to loss 
Feelings of loss & emptiness 

Symptoms revolve around the deceased 
Functional decline less severe 

"Waves" of grief at reminders 

Worthlessness, self-loathing, guilt & suicidality less 
common 

Sad feelings are more specific to deceased 
Thoughts of dying involve joining the deceased 
Intensity decreases over time (weeks to months) 


Five of the following 9 symptoms: Sleep disturbances, 
appetite change, low energy, psychomotor changes, low 
mood, anhedonia, guilt, focus/concentration difficulty, 
suicidal ideation 

Low mood or anhedonia must be present 

May occur in response to a variety of stressors, including 
loss of loved one 

Duration >2 weeks 

Social & occupational dysfunction 

Suicidality related to hopelessness & worthlessness 
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Bereavement 


Bereavement is a normal process that shares some symptoms with major depressive disorder 
and may also lead to depression. 


Bereavement Major depressive 
disorder 
Major complaint is feeling of loss Major complaint is 


depressed mood 
Normal self-esteem Feeling of worthlessness 


Negative feelings of pain and grief are mixed with positive 


4 ; Feelings predominantly 
memories/feeligns of loved one 


negative 
Generally no suicidal ideation Often suicidal ideation 
Daily functioning maintained Daily functioning often 
impaired 


e Can a person with grief meet the criteria for major depressive episode? 
Yes 
still considered major depressive episode and should be treated as such (e.g. CBT + SSRIs), 
even if they are grieving 
e Persistent complex bereavement disorder is characterized by prolonged grief, difficulty accepting 
the death, persistent yearning for the deceased, and maladaptive ruminative thoughts and behaviors. 


Psychotherapy is the treatment of choice. 


Catatonia 


Catatonia 


Immobility or excessive purposeless activity 

Mutism, stupor (decreased alertness & response to stimuli) 
Negativism (resistance to instructions & movement) 
Posturing (assuming positions against gravity) 


Clinical features 


Waxy flexibility (initial resistance, then maintenance of new posture) 
Echolalia, echopraxia (mimicking speech & movements) 


e Benzodiazepines (lorazepam) 
Management 
e Electroconvulsive therapy 


e Catalonia is a syndrome that occurs in ill patients with mood disorders with psychotic features, 
psychotic disorders, autism spectrum 


«A lorazepam challenge test (IV lorazepam 1-2 mg) resulting in partial, temporary relief within 5-10 
minutes confirms the diagnosis 


Pyromania 


Deliberate fire setting >1 occasion 
Fascination with fire 
Tension/arousal prior to act; pleasure/relief when setting/witnessing fires 


Clinical features 


No external motivation (eg, financial gain, political statement, recognition) 


Conduct disorder, antisocial personality disorder 
Differential diagnosis Mania, psychosis 


Impaired judgment (eg, neurocognitive disorder, substance intoxication) 
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Psych Drugs & Therapies 


¢ A patient with a recent hospitalization 1 month ago for a depressive episode with suicidal 
ideation develops a maculopapular rash over the patient's left scapula. During that hospitalization, his 
episode remitted and a new medication regimen was initiated. 


What medication is the most likely cause of this patient’s condition? 
Lamotrigine 
Discontinue at first sign of rash. 


Lamotrigine is an anti-convulsant that is also used as a mood stabilizer in bipolar disorder. A minor 
rash develops in 10% of patients, and 0.1% develop SJS and TEN. 


e What is the most likely diagnosis in a patient who becomes agitated and confused shortly after taking 


his medications? Past medical history includes mild neurocognitive disorder, BPH, and 
anxiety. medications include terazosin and alprazolam. 


Paradoxical agitation secondary to benzodiazepines 


Characterized by increased agitation, confusion, aggression, and disinhibiton, typically within an 


hour of administration 


Anti Psychotics 
Acute psychotic episodes = short-acting (olanzapine) 


Poor adherence = first-generation depot 


Treatment resistance = clozapine 


Antipsychotic extrapyramidal effects Pharmacotherapy" 
Acute e Sudden, sustained contraction of the neck, mouth, | e Benztropine 
dystonia tongue & eye muscles e Diphenhydramine 


Beta blocker (propranolol) 
Akathisia e Subjective restlessness, inability to sit still e Benzodiazepine (lorazepam) 
Benztropine 


e Benztropine 


Parkinsonism e Gradual-onset tremor, rigidity & bradykinesia : 
e Amantadine 


` e Gradual onset after prolonged therapy (>6 . 
Tardive ae e Valbenazine 
“ape months): dyskinesia of the mouth, face, trunk & 
dyskinesia e Deutetrabenazine 


extremities 


“Management may include reducing the dose or switching to another antipsychotic, depending on the clinical scenario. 


9 Reduce dose before discontinuing — only discontinue antipsychotic if reduction doesn’t help 


e Akathisia should be considered if a patient becomes agitated or restless when an antipsychotic is 
changed or the dosage is increased. 


it is dose dependant 
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Medication-induced dystonia 


Precipitating medications e Antipsychotics (eg, haloperidol) 
(dopamine antagonists) e Antiemetics (eg, metoclopramide, prochlorperazine) 


e Onset minutes to 24 hours after starting medication 

e Sudden, sustained contraction of muscles, most often impacting the neck, mouth, tongue, & 
extraocular muscles 

e Painful, distressing, often with tachycardia &/or hypertension 

e Preserved mental status 

e + Other extrapyramidal effects (eg, akathisia, parkinsonism, tardive dyskinesia) 


Clinical features 


e Cessation (or | dose) of offending medication (if possible) 
e Anticholinergics (eg, diphenhydramine, benztropine) 


Treatment 


Antipsychotic medication effects (dopamine Second-generation antipsychotic side effects 


antagonism) in dopamine pathways 


metabolic 


Antipsychotic efficacy syndrome 


| Mesolimbic | cet 
5 . Extrapyramidal symptoms: Acute dystonia, 
Nigrostriatal akathisia, parkinsonism 


Tuberoinfundibular | Hyperprolactinemia 
Clozapine treatment guidelines 


ees e Treatment-resistant schizophrenia 
Indications = A z SETE 
Schizophrenia associated with suicidality 


Agranulocytosis 
Seizures 

Adverse effects on 
Myocarditis 
Metabolic syndrome 


Require weekly CBC for first 6 months 


¢ Aripiprazole and quetiapine are atypical antipyschotics that are the least likely to produce 
hyperprolactinemia. 


Risperidone is most likely to cause it 


Metabolic effects of second-generation antipsychotics 


e Weight gain 
Metabolic syndrome |e Dyslipidemia 
e Hyperglycemia (including new-onset diabetes) 


e Clozapine 
Highest-risk drugs i 
e Olanzapine 


Baseline & regular follow-up 
« BMI 

Monitoring guidelines | e Fasting glucose & lipids 
e Blood pressure 
e Waist circumference 


9 Antipsychotics may lower the seizure threshold and must be used with caution in patients 
who have seizure disorders. (Spl Clozapine) 
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Antipsychotic medication should be maintained indefinitely in patients with schizophrenia, 
including those with a first episode of psychosis. 


e Which antipsychotic medication occassionally causes hypothermia by disrupting thermoregulation and 
the body's shivering mechanism? 


Fluphenazine 


Patients taking antipsychotics should be advised to avoid prolonged exposure to extreme 
temperatures. 


e Which typical antipsychotic is associated with a purple grey metallic rash over sun-exposed areas 


and jaundice? 


Chlorpromazine 


Tardive Dyskinesia 


Clinical features 


Management 


Tardive dyskinesia 


Abnormal involuntary movements due to prolonged use of antipsychotics or metoclopramide 
Orofacial dyskinesia (tongue protrusion, lip smacking, grimacing) 


Trunk dyskinesia (rocking, thrusting, shoulder shrugging) 
Greater risk with first-generation antipsychotics 


Discontinue causative medication if feasible 


Treat with valbenazine or deutetrabenazine 


Limb dyskinesia (dystonic postures, foot tapping, chorea) 


Switch to second-generation antipsychotic (quetiapine, clozapine) if continued antipsychotic is required 


e The most likely atypical antipsychotic to cause tardive dyskinesia is risperidone, and the least likely 


is clozapine. 


It is good management to replace an alternative antipsychotic with clozapine if tardive dyskinesia is 
present if antipsychotic dose reduction is not possible due to risk of worsening psychosis 


e What is the likely underlying pathophysiologic mechanism of tardive dyskinesia? 


D2 receptor upregulation and supersensitivity 


Neuroleptic Malignant Syndrome 


Neuroleptic malignant syndrome 


Causative 
agents 


Pathophysiology 


Signs/symptoms 


e Antipsychotic medication (eg, haloperidol) 
e Antiemetic medications (eg, promethazine) 


e Central dopaminergic receptor blockade (hyperthermia, dysautonomia) 
e Disruption of nigrostriatal dopamine pathways (rigidity) 


Withdrawal of Parkinson medications 


Fever 

Altered mental status 

Generalized muscle rigidity (lead-pipe rigidity) 
Autonomic instability (abnormal vital signs, diaphoresis) 
Elevated creatine kinase + renal failure 


Treatment 


e Supportive care (hydration, cooling), intensive care unit 


Stop antipsychotics or restart dopamine agents 


Benzodiazepines 
Bromocriptine or dantrolene if refractory 
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Neuroleptic malignant syndrome 


Autonomic 


Altered mental status 
instability: pa 


Diaphoresis Fever 
Tachypnea 


Hypertension ( $ 


Muscle rigidity 


Tachycardia 
leading to resistance 


Dysrhythmia 
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Idiosyncratic (NOT Dose dependant) 


e Serotonin syndrome = similar to NMS but will also have shivering, hyperreflexia, myoclonus, ataxia 
Also it is acute (<24h) (vs days to week in NMS) 


x Generalized lead-pipe rigidity is the hallmark of NMS 


Anti Depressants 


¢ An adequate antidepressant trial is generally considered to be at least 4 - 6 weeks at a therapeutic 
dosage. 


if patient symptoms are not relieved after 4 - 6 weeks, then switching to another first-line 
antidepressant is be warranted 
e What is the next step in management for a depressed patient with a partial response to SSRI therapy 
that complaints of fatigue and weight gain? 
Add buproprion 


in patients with a partial response, augmentation with another form of treatment is beneficial 
(versus non-responders, who would benefit from switching to another antidepressant) 


e Major augmentation strategies include adding an antidepressant with a different 
mechanism of action, a second-generation antipsychotic (eg, aripiprazole), lithium, 
triiodothyronine, or psychotherapy. 


e Antidepressants need to be tapered over 6-8 weeks to avoid antidepressant discontinuation 
syndrome, which may produce flu-like symptoms, headache, nausea, insomnia, and myalgias. 


Occurs in 20% of pt following sudden discontinuation of an antidepressant that has been taken for 
more than 6 weeks 


Restart drug and taper gradually over several weeks 
¢ Antidepressants should be discontinued at least 2 weeks before initiating MAO-i’s due to risk 
of serotonin syndrome 
Fluoxetine should be discontinued at least 5 weeks before initiating MAO-i’s (d/t its longer half 
life) 
e Patients with a single episode of major depressive disorder should continue antidepressants for an 
additional 6 months following the acute response to decrease risk of relapse. 


versus patients with recurrent, chronic, or severe episodes, which require treatment for an additional 1 
- 3 years or indefinitely 


x Prior history of episodes is the most consistently identified risk factor for future episodes. 
Hence 22 episodes require 1-3 year drug therapy 
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e Patients with 23 lifetime depressive episodes, severe episodes (eg, suicide attempts), or episodes 
lasting 22 years are candidates for lifelong antidepressant treatment. 
e What is the treatment of choice in a depressed patient with poor appetite, weight loss, or insomnia? 

Mirtazapine 

Increases appetite, weight gain, and sedation 

¢ Patients taking monoamine oxidase inhibitors such as phenelzine should avoid foods rich in 
tyramine as the interaction of such food-drug combinations can result in hypertensive crisis. 

Tyramine may be present in aged cheeses, aged or cured meats, aged or fermented soy products, 


overripe fruits, and some alcoholic beverages. 


e Activating effects (eg, anxiety, insomnia) are possible early adverse effects of SSRI but frequently 
improve with time. 


Patients with anxiety disorders are more sensitive to activating adverse effects and may benefit 
from a temporary dose reduction or initiation at a lower-than-normal dose. 


¢ The SNRI, venlafaxine is associated with dose-dependent hypertension due to increased 
norepinephrine reuptake inhibition at higher dose ranges. 
Blood pressure should be assessed before starting venlafaxine and regularly monitored 
throughout treatment. 


e SNRI (eg, duloxetine) have analgesic properties that can be helpful in treating patients with comorbid 
depression and chronic neuropathic pain, including painful diabetic neuropathy. 


Serotonin Syndrome 


Serotonin syndrome 


Serotonergic medications, especially in combination 

(eg, SSRI/SNRI, TCA, tramadol) 

Causes e Drug interactions: serotonergic medication & MAOI or linezolid 
Intentional overdose of serotonergic medications 

Serotonergic drugs of abuse (eg, MDMA) 


e Mental status changes (eg, anxiety, agitation, delirium) 
e Autonomic dysregulation (eg, diaphoresis, hypertension, tachycardia, hyperthermia, vomiting, diarrhea) 
e Neuromuscular hyperactivity (eg, tremor, myoclonus, hyperreflexia) 


Clinical 
features 


Discontinuation of all serotonergic medications 

Supportive care, sedation with benzodiazepines 

Management| e Serotonin antagonist (cyproheptadine) if supportive measures fail 
e Immediate sedation, paralysis & tracheal intubation if 
temperature >41.1 C (106 F) 


MAOI = monoamine oxidase inhibitor; MDMA = 3,4-methylenedioxymethamphetamine; 
SNRI = serotonin-norepinephrine reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor; TCA = tricyclic antidepressant. 


also Ondansetron 
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Serotonin syndrome 


Agitation 


Tachycardia Mydriasis 


Autonomic instability Diarrhea & Hyperreflexia 
& hypertension hyperactive bowel sounds 


Tremor 


Ouworid 


Anti Bipolar 
Acute = Antipsychotics ( quetiapine and lurasidone) , lithium 


Long-term (maintenance) = lithium + valproate first line. 


Guidelines for lithium therapy 
e Acute mania, bipolar maintenance 


e Chronic kidney disease 
Contraindications e Heart disease 
Hyponatremia or diuretic use 


Blood urea nitrogen, creatinine, calcium, urinalysis 
Baseline studies Thyroid function tests 
EGG in patients with coronary risk factors 


Acute 
e Tremor, ataxia, weakness 
e Polyuria, polydipsia 
e Vomiting, diarrhea 
Adverse e Cognitive impairment 
effects Chronic 
e Nephrogenic diabetes insipidus 
e Chronic kidney disease 
e Thyroid dysfunction 
e Hyperparathyroidism 


Also obtain B-hCG 


e Approximately 25% of patients treated with lithium will develop hypothyroidism, requiring that all 
patients have regular TSH monitoring every 6-12 months. 


Lithium-induced hypothyroidism is generally treated with T4 supplementation rather than 
discontinuation of lithium. 


Bipolar disorder is a highly recurrent illness. Lithium therapy should be maintained in patients 
whose condition is stable and who are tolerating the medication. 


e What is the drug of choice in a bipolar patient who wishes to become pregnant? 


Lamotrigine 
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Has a favorable reproductive safety profile 


Treating during pregnancy is tricky because it depends on the severity. If possible, avoid during the first 
semester. If not, lamotrigine is the drug of choice. 


In patients who switch to another medication, pregnancy should be delayed for 3-6 months to assess 


the efficacy of the medication. If affective stability is maintained with the new medication, pregnancy 
can be attempted. 


9 Lithium may be continued during pregnancy, including the first trimester, under specific 
circumstances in women with bipolar disorder. The risk for potential fetal abnormalities, in 
particular Ebstein anomaly, must be discussed with the patient and weighed against the 
potentially severe risks to both the mother and fetus associated with exacerbations of the 
psychiatric disorder. 


Most data suggest that lithium is safe during pregnancy after the first trimester. Lithium 


levels should be monitored carefully during pregnany and fetal cardiac ultrasonography 
should be performed. 


ECT 


Electroconvulsive therapy 


Conditions treated 
+ Unipolar & bipolar depression 
+ Catatonia 
« Bipolar mania 
Specific indications 
* Treatment resistance 
+ Psychotic features present 
+ Emergency conditions 
o Refusal to eat or drink 
o Imminent risk for suicide 
+ Pharmacotherapy contraindicated due to comorbid medical illness or poor tolerability 
+ Pregnancy when pharmacotherapy is undesirable or ineffective 
+ History of ECT response 


Indications 


+ No absolute contraindications 
+ Increased risk 
Safety o Severe cardiovascular disease, recent myocardial infarction 
o Space-occupying brain lesion 
o Recent stroke, unstable aneurysm 


e ECT is appropriate for severely depressed geriatric patients who require rapid intervention; 
antidepressants + antipsychotics would take too long to be effective 


* Common adverse effects of electroconvulsive therapy include temporary headache, disorientation, 
and partial amnesia; usually resolves within 6 months. 


Commonly includes anterograde and retrograde amnesia 


Therapies 
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Depression 
Generalized anxiety disorder 
Cognitive- PTSD 
behavioral Panic disorder 
therapy OCD 
Eating disorders 
e Negative thought patterns 


Interpersonal 3 e Links symptoms to current relationship conflicts & 
e Depression ; : A 
psychotherapy interpersonal skill deficits 
Supportive e Lower functioning; psychotic disorders e Maintains hope; provides encouragement 
psychotherapy | e Patients in crisis e Reinforces coping skills, adaptive defenses 


e Builds insight into unconscious conflicts & past 
Psychodynamic | e Higher functioning relationships 


e Combines cognitive & behavioral therapy 
e Challenges maladaptive cognitions 
e Targets avoidance with behavioral techniques (relaxation, 


exposure, behavior modification) 


psychotherapy | e Personality disorders e Uses transference 
e Breaks down maladaptive defenses 


Motivational 7 e Nonjudgmental; acknowledges ambivalence & resistance 
i mor e Substance use disorders aere Dia 
interviewing e Enhances intrinsic motivation to change 


Dialectical e Improves emotion regulation, distress tolerance, 
behavioral e Borderline personality disorder mindfulness 
therapy e Decreases self harm; builds skills 


Improves control over iological reactions to emotional 
Biofeedback |e Prominent physical symptoms; pain disorders e iibi eae 


OCD = obsessive-compulsive disorder; PTSD = post-traumatic stress disorder. 


¢ Interpersonal psychotherapy is an evidence-based therapy primarily used for depression that focuses 
on the interplay between depressive symptoms and interpersonal stressors 


e Biofeedback involves using signals from the body (ie, heart rate, muscle tension, skin temperature, 
blood pressure) as indicators of emotional distress. 


Patients are taught to identify and control their responses to various stimuli. 


Substance Abuse 
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Intoxication syndromes in drugs of abuse 
Clinical features 


Violent behavior 

Dissociation 

NMDA antagonists Hallucinations 

(eg, PCP, ketamine) Amnesia 

Nystagmus (horizontal or vertical) 
Ataxia 


Euphoria 
Tachycardia/hypertension 
Hyperthermia 

MDMA (ecstasy) Serotonin syndrome 
Hyponatremia 

Seizures 

Mydriasis 


e CNS depression 
Normal vital signs 
Slurred speech 
Ataxia 


Benzodiazepines 


Coma 


Euphoria 
Depressed mental status 


. 
. 
Opioid narcotics 
P e Respiratory depression 
. 
. 


(eg, oxycodone) - 
(eg, oxy ) Miosis 


Constipation 


MDMA = 3,4-methylenedioxymethamphetamine; NMDA = N-methyl-D-aspartate; PCP = phencyclidine. 


Common withdrawal syndromes 
| Substance | Symptoms Examination findings 


Tremors, agitation, anxiety, 
delirium, psychosis 


Alcohol 
Seizures, tachycardia, 


ATER Tremors, anxiety, perceptual palpitations 
Benzodiazepines f a A 
disturbances, psychosis, insomnia 


Dilated pupils, yawning, 
Fa Nausea, vomiting, abdominal Fi _ the hs 
Opioids piloerection, lacrimation, 


cramping, diarrhea, muscle aches 
pario ET eles hyperactive bowel sounds 


Stimulants Increased appetite, hypersomnia, 
(eg, cocaine, intense psychomotor retardation, 
amphetamines) severe depression ("crash") 


Dysphoria, irritability, anxiety, 
Nicotine y aa: ee 
increased appetite 


Irritability, anxiety, depressed 


Cannabis mood, insomnia, decreased No significant findings 
appetite 


No significant findings 


¢ Alcohol, benzodiazepine withdrawal are associated with profound autonomic instability (vs Opioid 
withdrawal) 


Urine Drug Test 


e Urine drug screening can be used in patients on long-term opioid therapy to detect recreational drug 
use, verify adherence to treatment, and identify possible medication diversion. 


However, false-positive and false-negative results can occur; unexpected results require 
confirmatory testing. 


¢ For example, common over-the-counter medications (eg, dextromethorphan, diphenhydramine, 
ibuprofen), which patients often forget to disclose, can cause false-positive results for PCP. 
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9 Even if recreational drug use is confirmed, physicians are legally prohibited from reporting it 
to authorities barring exceptional cases (eg, criminal investigations). 


Neonatal Abstinence Symptoms 


Neonatal abstinence syndrome 


Pathophysiology In utero exposure to maternal substances (primarily opioids) 


CNS: irritability, hypertonia, tremor, shortened sleep-wake 
Clinical cycles, uncoordinated swallowing 

manifestations Autonomic nervous system: diaphoresis, sneezing, yawning 

Gastrointestinal: feeding difficulty, vomiting, diarrhea 


2 J Primarily clinical 
Diagnosis = . z 3 
Confirm: umbilical cord blood, urine, or meconium drug testing 


Mild withdrawal: nonpharmacologic 

o Minimize environmental stimuli, swaddling, frequent small 
Treatment Teed a ae 

Moderate to severe withdrawal: pharmacologic 

o Morphine, methadone 


Depressants 
Alcohol 
Alcohol withdrawal syndrome 
3 i 7 Onset since last drink 
Manifestations Symptoms/signs (hr) 
Mild Anxiety, insomnia, tremors, diaphoresis, palpitations, gastrointestinal upset, intact 6-24 


withdrawal | orientation 


Seizures Single or multiple generalized tonic-clonic 12-48 


Alcoholic 
wae Visual, auditory, or tactile; intact orientation; stable vital signs 12-48 
hallucinosis 


Delirium 
Confusion, agitation, fever, tachycardia, hypertension, diaphoresis, hallucinations 48-96 


9 Tremors are a hallmark of alcohol withdrawal. 


Tit: 
¢ Long acting BZD: Diazepam, Chlordiazepoxide 


e Hepatic disease (i.e. chronic alcoholic) or in inpatient setting: Lorazepam 


e Reduce Cravings: 


1. Naltrexone: C/I Opioid use, Liver Failure 


2. Acamprosate: C/I Renal Impairment 
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Features of commonly ingested alcohols 


Substance typically 5 A t Osmolal t oe 
A Major metabolite K Other clinical features 
ingested gap Anion gap 
F : Acetaldehyde (minor Yes (if r 
Beer, wine, liquor FI Yes $ Confusion 
toxicity) ketosis) 
Windshield washer fluid, Formic acid (major 
x A (maj Yes Yes Confusion, vision deficits 
homemade liquor toxicity)* 


, Glycolic & oxalic acids Confusion, calcium oxalate 
Ethylene glycol Antifreeze j nee Yes Yes 2 
(major toxicity)* crystals (AKI, flank pain) 
Rubbing alcohol, hand p Se b 
Isopropyl alcohol ae Acetone (minor toxicity) Yes Confusion 
sanitizer 


*Treatment of choice is fomepizole to inhibit production of toxic metabolites. 


**No acidosis (anion gap or non—anion gap) is present with isopropyl alcohol ingestion. 


AKI = acute kidney injury. 


. 
Typical sources | e 


Toxic alcohol ingestion (methanol or ethylene glycol) 


Methanol: windshield wiper fluid, contaminated homemade liquor 
Ethylene glycol: automotive coolant/antifreeze, brake fluid 
Industrial solvents & deicing solutions may contain either toxic alcohol 


Clinical features 


Management 


e Late: anion gap metabolic acidosis, compensatory tachypnea 


e Ethanol solution (competes for ADHase) if fomepizole unavailable 
e IV sodium bicarbonate for acidemia (eg, pH <7.3) 


Early: CNS sedation & inebriation, osmolar gap 


o Ocular toxicity (methanol) 
o Urine oxalate crystals, hypocalcemia, AKI (ethylene glycol) 


Fomepizole (inhibits ADHase) is preferred therapy 


Hemodialysis for severe cases (eg, acidosis, end-organ damage) 


ADHase = alcohol dehydrogenase; AKI = acute kidney injury; IV = intravenous. 


9 Serum y-glutamyltransferase (GGT) is a sensitive indicator of alcohol use. 


Elevated in cholestasis and alcohol abuse (volume plays greater role than frequency) 


9 ¢ Alcohol use disorder refers to an addiction to alcohol that must meet at least two of the 


following criteria: 


1. an inability to cut back on drinking, 


2. drinking more than expected, 


alcohol cravings, 


fy Si) ee 188) 


excessive time spent drinking, 


persistent drinking despite physical or mental problems related to drinking, 


and persistent drinking despite negative social consequences. 


e Recreational Alcohol use doesn’t have dependance and negative consequences like 


falling grades. 


It is also NOT legal in adolescents though 
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Benzodiazepines 

¢ Benzodiazepine overdose leads to CNS depression, causing lethargy, somnolence, and hypo- 
reflexia. 

¢ Benzodiazepine overdose can result in altered mental status, ataxia, and slurred speech. 


When vital sign derangements or respiratory depression are seen, co-ingestion with other sedative- 
hypnotics/central nervous system depressants should be suspected (e.g Alcohol) 


e What is the likely drug intoxication in a patient that presents with slurred speech, lethargy, 
and difficulty walking? Pupils are 5 mm and respiratory rate is 8/min. 


benzodiazepine or alcohol overdose 


9 Lack of pupillary constriction and severe respiratory depression distinguishes 
benzodiazepine overdose from opioid overdose 


e Benzodiazepine use in the elderly may be associated with paradoxical agitation, which is 
characterized by confusion and aggression, typically within one hour of use. 


other major risks of benzodiazepine use in the elderly include increased cognitive impairment and 
falls 


Opioid 


Clinical features of acute opioid intoxication 


Substance abuse 

Chronic opioid use 

Hospitalized patients (especially postoperative) 
Hepatic or renal insufficiency 


Risk factors 


Somnolence, AMS 
Pinpoint pupils (miosis) 
Clinical findings Shallow breathing & | respiratory rate 


Bradycardia, hypothermia, | bowel sounds 
Respiratory acidosis on ABG 


Naloxone (may need repeated dosings) 
Management Airway management & ventilation 
Exclude other AMS causes (eg, hypoglycemia) 


ABG = arterial blood gas; AMS = altered mental status. 


e What is the next step in management for an unresponsive patient that presents with respiratory 
depression and decreased bowel sounds? The patient smells of alcohol. Physical examination reveals 
3 mm pupils bilaterally and a respiratory rate of 5/minute. Temperature is 93.2 F. 


Naloxone 
this patient likely has opioid intoxication; Hypothermia will improve as Ol is reversed 


Because naloxone can precipitate sudden opioid withdrawal, it should be titrated to effect with 
smaller doses to achieve restoration of ventilation, not resolution of all symptoms (eg, return of 
mental status to baseline). 
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9 Decreased respiratory rate is the most reliable and predictive sign of Ol; miosis may be 


absent! 


9 Naloxone has a short half-life and may need to be readministered if respiratory depression 


returns. 


Time course 


Clinical 
presentation 


Diagnosis 


Opioid withdrawal 


4 to 48 hr after opioid cessation 
Immediately after opioid antagonist (life-threatening) 


Gastrointestinal: nausea, vomiting, cramping, diarrhea, ? bowel sounds 
Cardiac: fî pulse, t blood pressure, diaphoresis 

Psychologic: insomnia, yawning, dysphoric mood 

Other: myalgia, arthralgia, mydriasis, lacrimation, rhinorrhea, piloerection 


History & examination alone (clinical diagnosis) 


Management 


Opioid agonist: methadone or buprenorphine 


Nonopioid: clonidine or adjunctive medications (antiemetics, antidiarrheals, benzodiazepines) 


Pharmacotherapy for opioid use disorder 


Mechanism of action Characteristics 


e Daily clinic dosing not required 


e Lower risk of respiratory suppression/lethal overdose 
Buprenorphine | e Mu opioid receptor partial agonist | e Lower risk of misuse 


Methadone |e Mu opioid receptor full agonist 


Greater risk of misuse 


Daily clinic dosing required 


Greater risk of respiratory suppression/lethal overdose 


Adverse effects: risk of hyperalgesia, hypogonadism, QTc prolongation 


NaltRexone = prevent Relapse in opioid use disorder but only in absence of acute withdrawal symptoms 


Methadone = Withdrawal 


NalOxone = Overdose 


Opioid prescribing best practices 


Prior to 
initiation 


During 
therapy 


Screen for risk factors for misuse 
Perform urine drug screening 


Query PDMP database 


Sign controlled substance agreement (eg, 1 prescriber, 1_ 


pharmacy) 


Follow up every 1-3 months 
Query PDMP database before each refill 
Perform random urine drug screenings 


PDMP = prescription drug monitoring program. 


e Risk of prescription opioid misuse may be reduced by regular patient follow-up, random urine 
drug screens, and by reviewing the state's prescription drug-monitoring program data . 


risk factors for misuse include age < 45, psychiatric disorder, and history of substance abuse or 


legal history 
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Naloxone should be offered to every patient who receives chronic opioid therapy, especially 


those at high risk for overdose (eg, high or escalating opioid dosage, concurrent 
benzodiazepine use). 


e Prior to initiating chronic opioid therapy, both the patient and physician should sign a controlled 
substance agreement(informally referred to as a "pain contract"), which outlines the following: 


e Informed consent for chronic opioid therapy, including the risks for dependence and addiction 
e Prohibition of use that deviates from the dosage and purpose for which the opioid is prescribed 
e Requirement of random urine drug screens and pill counts 


e Designation of 1 prescriber and 1 pharmacy for all controlled substance prescriptions (barring 
exceptional circumstances) 


e Statement that lost or stolen medications may not be replaced with an early refill 


Inhalants 


e Inhalant abuse usually occurs in boys age 14-17 and may involve multiple common household 
chemicals. 


Users may display characteristic perioral skin changes ("glue sniffer's rash"). 


Inhalant intoxication is characterized by a rapid onset and relatively short duration. 


9 Chronic abuse of nitrous oxide is associated with vitamin B12 deficiency and resultant 
polyneuropathy 


9 The rash involves Nasolabial folds (vs Malar rash in SLE which spares it) 


Stimulants 


e Caffeine is a stimulant that, when used in excessive amounts, can cause sympathetic hyperactivity, 
leading to anxiety, jitteriness, insomnia, palpitations, and tremors. 


Energy drinks typically contain large amounts of caffeine and should be considered as a cause of 
stimulant intoxication 


Amphetamines 
* Compared to PCP, the effects of methamphetamine generally last longer. 
up to 20 hours (methamphetamine) vs < 8 hours (PCP) 
e What is the likely diagnosis in a patient brought to the ED with severe agitation and combativeness? 


Urine toxicology is negative. The patient is admitted and remained psychotic for one week before 
symptoms subsided. 


Bath salts intoxication, ‘Synthetic cathiones’ (synthetic amphetamine analogues) 


PCP and cocaine intoxication may present similarly but with shorter durations of effect; 
additionally, PCP and cocaine are typically included in hospital urine toxicology screens 
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Cocaine 


Clinical features of cocaine use 


Clues to surreptitious cocaine use 


e Sympathetic hyperactivity: tachycardia, hypertension, dilated pupils 
Clinical presentation e Chest pain due to coronary vasoconstriction 
e Psychomotor agitation, seizures 


e Personality & mood changes 

Behavioral e Changes in sleep patterns 
features e Unexplained weight loss 

e Financial difficulties 


e Acute myocardial ischemia 


Complications e Aortic dissection 
G ICH e Chest pain 
es - Reported 
e Benzodiazepines for blood pressure & anxiety e Epistaxis, rhinitis (intranasal use) 
e Aspirin for inhibition of cocaine-induced platelet aggregation symptoms e Headaches 
e Nitroglycerin & calcium channel blockers for vasoconstrictive pain 
Management of chest pain a à PAO ji i: 
e Immediate cardiac catheterization if indicated (eg, STEMI) Eoin e Hypertension, tachycardia 
e Caution with: fibrinolysis (t risk of ICH), beta blockers (t risk of coronary sales e Dilated pupils 


vasoconstriction”) signs 


e Psychomotor agitation 


*Theoretical risk due to unopposed alpha stimulation. Mixed alpha/beta blockers are sometimes considered. 


Seizures 

Emergent Acute myocardial ischemia 
complications Aortic dissection 
Intracranial hemorrhage 


ICH = intracranial hemorrhage; STEMI = ST-segment elevation myocardial infarction. 


e What is the treatment of choice for agitation in an NSTEMI patient with chest pain, agitation, dilated 
pupils, and normal cardiac enzymes? 


IV benzodiazepines 


this patient likely is experiencing cocaine toxicity; IV benzodiazepines improve symptoms of 
agitation, reduce myocardial O2 demand, and alleviate cardiovascular symptoms 


Same for amphetamine overdose 


Diffuse alveolar hemorrhage (opacification) due to smoking Cocaine 


e Several features of a patient's presentation that should raise suspicion for cocaine use as the 
underlying cause for brain hemorrhage: 


e Young age: Most patients who sustain stroke are age >60. 


e Absence of typical risk factors: Chronic hypertension, is the most common underlying cause of 
ICH. 


e Sympathetic activation: In addition to acute hypertension, a patient may have tachycardia, 
mydriasis, and hyperthermia (due to cocaine-induced vasoconstriction preventing heat dissipation). 
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e Location: Cocaine-induced ICH is most commonly seen in subcortical locations (eg, thalamus) and 


has a higher risk of associated intraventricular hemorrhage. 


e What drug intoxication presents as pupillary dilation, grandiosity, vasospasm, and paranoia that lasts 


for less than one hour? 


Cocaine 


important distinguishing feature from amphetamines, which have a longer duration 


Hallucinogens 


Marijuana 


¢ Dronabinol (medical marijuana) is used clinically as an appetite stimulant for AIDS patients. 


9 ¢ Cannabis is a hallucinogen that causes euphoria, paranoia, hallucinations, increased 
appetite, conjunctival injection, and cognitive slowing. Chronic cannabis use can lead to a 
disorder called cannabis hyperemesis syndrome, which is characterized by episodic 
vomiting associated with prolonged, frequent, and high-dose recreational cannabis use. 
Patients often find relief with hot-water bathing. It typically resolves after cannabis 


cessation. 


MDMAIEcstasy 


e Life-threatening effects of MDMA (ecstasy) include hyperthermia, serotonin 
syndrome and hyponatremia. 


also may cause life-threatening hypertension and tachycardia; 


treat with normal saline and cooling 


Dry mouth —> thirst —> increase water intake without electrolyte depletion —> hyponatremia —> 
seizures and life-threatening cerebral and pulmonary edema 


Poisoning & Toxicity 


Iron 
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Iron Poisoning 


e Within 30 minutes to 4 days: 
e Abdominal pain 
e Vomiting (eg, hematemesis) 
Clinical e Diarrhea (eg, melena) 
features e Hypotensive shock 


e Metabolic acidosis 
e Within 2 days: hepatic necrosis 
e Within 2-8 weeks: pyloric stenosis 


Diagnostic e Anion gap metabolic acidosis 
findings e Radiopaque pills 


e Whole bowel irrigation 
Treatment e Deferoxamine 
e Supportive care for circulation, airway and breathing 
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Beta Blocker 


e Treatment: Secure the airway and give isotonic fluid boluses and IV atropine for initial treatment of 
hypotension and bradycardia. In patients with refractory or profound hypotension, the next step is to 
administer IV glucagon 


other therapies that can be used simultaneously or in succession include IV calcium, catecholamine 
vasopressors (epinephrine or norepinephrine), high-dose insulin and glucose, and IV lipid 
emulsion therapy (used to manage poisoning in lipophilic medications such as beta blockers). 


Lithium 


9 Cardiac abnormalities can also occur, mainly in the form of QT interval prolongation and 


bradycardia 


Lead 
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Beta blocker toxicity 
Symptom onset |e 2-6 hr after ingestion 


e Hypotension 

e Bradycardia 

e Bronchospasm 

e Altered mental status 
e Seizures 


Signs and 


symptoms 


Laboratory findings | e Hypoglycemia 


e Prolonged PR interval 


ECG findings T 

e Bradycardia 

e Secure airway 

e GI decontamination 
Management e IV fluid boluses 


e IV atropine 
e IV glucagon 


GI = gastrointestinal; IV = intravenous. 


Lithium toxicity 


Acute toxicity 

e Intentional overdose 
Z Chronic toxicity 
Etiology 

o Dehydration 

o Thiazide diuretics, NSAIDs, ACE inhibitors 


Acute toxicity 

e Gastrointestinal: nausea, vomiting, diarrhea 
e Late neurologic sequelae 

Chronic toxicity (neurologic) 

e Letharay, confusion, agitation 

e Ataxia, tremor/fasciculations, seizure 


Clinical features 


e Decreased renal perfusion (| lithium clearance) 


e Intravenous hydration 
e Hemodialysis (severe cases) 


Treatment 


NSAID = nonsteroidal anti-inflammatory drug. 
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Lead poisoning 


Home built before 1978 
e Pica or mouthing behaviors (eg, infants, developmental delay) 
e Sibling with lead poisoning 
e Low socioeconomic status 

Immigrant or international adoptee 


May be asymptomatic 

Clinical Abdominal pain/constipation 

features Cognitive impairment/behavioral problems 
Encephalopathy 


e Obtain venous sample (if screening performed by capillary sample) 
e Environmental surveillance (identify & remove lead sources) 
Management| e Notify public health department 

e Nutritional counseling 

e Chelation therapy if lead level 245 pg/dL 


e NO metabolic acidosis and no hematemesis (vs iron poisoning) 


Approach to childhood lead poisoning 


Does the child have the following risk factors? 


e Home built before 1978 under renovation or 
with peeling paint 

Pica 

Sibling with lead poisoning 

Low socioeconomic status (eg, Medicaid) 
Immigrant or international adoptee 


m~ 


[ No | Yes 


Undetectable Mild: Moderate: 
5-44 mcg/dL 45-69 mcg/dL 


eoeee 


Severe: 
270 mcg/dL 


l! ' l! 


No medication, Meso-2,3- Dimercaprol 
repeat level in Dimercapto- (British Anti- 


<1 month succinic Lewisite) plus 
acid (DMSA) calcium disodium 
edetate (EDTA) 


e What is the next step in management for a child that has an elevated lead level on capillary blood 
testing? 


Measure venous lead level 


capillary blood testing is a good initial screen but false-positive results are common 


Magnesium 


Magnesium toxicity 


Renal impairment (ie, decreased Mg excretion) 


Causes z , 
Increased Mg intake (eg, IV Mg sulfate, Mg-based laxatives/enemas) 


Neuromuscular: | reflexes, weakness, paralysis, respiratory failure 
Clinical features Cardiovascular: hypotension, bradycardia, conduction defects 


Electrolyte: hypocalcemia [m;t -> e3] 


Discontinue Mg-containing medications 

IV fluids + loop diuretics 

IV calcium for neuromuscular & cardiac symptoms 
Hemodialysis in severe renal impairment 


Management 


IV = intravenous; Mg = magnesium. 
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Arsenic 


Arsenic poisoning 


Binds to sulfhydryl groups 
Disrupts cellular respiration & gluconeogenesis 


Pesticides/insecticides 
Sources Contaminated water (often from wells) 
Pressure-treated wood 


Manifestations Acute: garlic breath, vomiting, watery diarrhea, QTc prolongation 
Chronic: hypo-/hyperpigmentation, hyperkeratosis, stocking-glove neuropathy 


e Dimercaprol (British anti-Lewisite) 
e DMSA (ie, meso-2,3-dimercaptosuccinic acid, succimer) 


Treatment 


diagnosis is confirmed with elevated urine arsenic levels 


e Antique furniture builder presents with polyneuropathy, areas of hypo- and hyper-pigmentation on the 
neck, and tingling in his hands and feet. 


Arsenic poisoning 


@ Mees lines (horizontal striation of fingernails) are characteristic 


Caustic Ingestion 


Clinical features of caustic ingestion 


e Chemical burn or liquefaction necrosis injury 
Clinical e Affects lips, tongue, oral mucosa & esophagus 
presentation e Patients can develop chest & abdominal pain, vomiting with occasional hematemesis & 
dysphagia/odynophagia 


Prehospital 
e Decontamination (eg, remove contaminated clothing, brush off visible chemical, irrigate exposed skin) 
e Do not induce vomiting or give charcoal 
Emergency department 
e Confirm decontamination; chest & abdominal x-rays 
Management e Endotracheal intubation for significant oropharyngeal injury 
e Consider gastric lavage if nasogastric tube is placed 
Inpatient 
e Endoscopy within 12-24 hr if hemodynamically stable & without respiratory distress or perforation 
e Serial x-rays to rule out perforation 


e Tube feedings & surgical intervention for severe injury 


9 NBME doesn't recommend Gastric Lavage. DO NOT Consider it 


9 Esophageal strictures are the most common complication and occur weeks to months 
after the ingestion. 
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Many patients (approximately one-third) develop esophageal squamous cell carcinoma 
years after the initial ingestion. 


*What should you not do? 
Induce vomiting (avoid damage to esophagus), neutralize with weak acid 
e What is the likely diagnosis in a patient that presents with heavy drooling, dysphagia, and a white 
tongue after being found next to an empty bottle of an unknown substance? 
Caustic ingestion 
in severe cases, perforation of the esophagus or stomach can occur, resulting in mediastinitis or 
peritonitis 
e What is the diagnostic test of choice to evaluate the extent of injury following caustic ingestion? 
Upper GI endoscopy 


should be performed within 24 hours of ingestion if there is no evidence of perforation or severe 
respiratory distress 


Stabilize first! 


e Acidic substances, causes coagulation necrosis (eg, protein denaturation) that results in an eschar, 
thereby preventing further acid penetration and injury. 


e Alkaline substances (eg, many cleaning supplies), cause liquefactive necrosis (eg, cell membrane 
dissolution) that often leads to deeper penetration of tissues and therefore more severe injuries. 


Anti-Cholinergic 


Anticholinergic toxicity Common agents with anticholinergic properties 


Symptom Mechanism 


Antihistamines | e Diphenhydramine, cyproheptadine 


“Hot as a hare" 


} Body temperature e | Sweating leads to | heat dissipation 


e 1st generation: chlorpromazine, haloperidol 
Psychotropics | e 2nd generation: clozapine 


e Tricyclic antidepressants: amitriptyline, clomipramine 


“Dry as a bone" 
{ Secretions (eg, mucous 
membranes, sweat glands) 


e | Glandular secretion & smooth muscle 


contraction Antiparkinson |e Benztropine, trihexyphenidyl 


“Red as a beet" 
Flushed skin 


e Ipratropium (bronchodilator) 

e Oxybutynin, darifenacin (overactive bladder) 
e Dicyclomine, hyoscyamine (antispasmodics) 
e Scopolamine (antiemetic) 


Superficial vasodilation from ¢ body heat 


Antimuscarinic 
“Blind as a bat" 


Cycloplegia, mydriasis e Paralysis of ciliary muscle & iris sphincter 


“Mad as a hatter" e Permeates blood-brain barrier & affects CNS Mydriatics |e Atropine, cyclopentolate 


Altered mental status 


pathways 


“Full as a flask" 


{ Intestinal smooth muscle contraction 


Muscarinic mushroom species 


Constipation, e | Detrusor contraction & | internal urethral Plant-based |o Sosom ; 
urinary retention sphincter relaxation e Nightshade species 
“Fast as a fiddle" i n 

Tachycardia e | Vagal tone at the sinoatrial node 


e What is the likely diagnosis in a patient that presents with confusion and blurry 
vision after overdosing on an unknown medication? Physical examination reveals dry mucous 
membranes, decreased bowel sounds, and 8 mm pupils bilaterally. 


Anticholinergic toxicity (antimuscarinic, TCA's, antihistamines, etc.) 


may be reversed with physostigmine (cholinesterase inhibitor) 
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Organophosphate Poisoning 


Organophosphate poisoning 


Pesticide: farmer/field worker, pediatric ingestion, suicide attempt 
Common exposures A i i eae 
Nerve agent: multiple patients presenting with similar symptoms 


Muscarinic: 

o Diarrhea/diaphoresis 

o Urination 

o Miosis 

Manifestations o Bronchospasms, bronchorrhea, bradycardia 

o Emesis 

o Lacrimation 

o Salivation 

Nicotinic: muscle weakness, paralysis, fasciculations 


Remove patient's clothes, irrigate skin 
Management Atropine reverses muscarinic symptoms 
Pralidoxime reverses nicotinic and muscarinic symptoms (administer after atropine) 


TCA overdose 


Clinical features & management of tricyclic antidepressant overdose 


e Mental status changes (eg, drowsiness, delirium, coma) 
e Seizures, respiratory depression 


e Sinus tachycardia, hypotension 
Cardiovascular Prolonged PR/QRS/QT intervals 
Arrhythmias (eg, ventricular tachycardia, fibrillation) 


Clinical 
presentation 


Dry mouth, blurred vision, dilated pupils 


Anticholinergic 
g Urinary retention, flushing, hyperthermia 


Supplemental oxygen, intubation 
Intravenous fluids 
Management Activated charcoal for patients within 2 hours of ingestion (unless ileus present) 


Supportive care & 


thera 
py Intravenous sodium bicarbonate for QRS interval widening or ventricular 


arrhythmia 


¢ Sodium bicarbonate likely improves cardiac toxicity through the following mechanisms: 


e Increasing serum pH makes the TCA less pharmacologically active, decreasing its avidity for sodium 
channels. 


e Increasing extracellular sodium concentration raises the electrochemical gradient across cardiac 
cell membranes, decreasing the impact of the TCA-induced sodium channel blockade. 
¢ What is the most common cause of death in patients with TCA overdose? 


Cardiac toxicity (e.g. ventricular arrhythmias) 


¢ What medication is administered to treat seizures in patients with suspected TCA toxicity? 


Benzodiazepines 


e Isolated overdose of SSRIs is usually well tolerated (aymptomatic/ mild CNS depression). 


When a patient with SSRI overdose has altered mental status and abnormal physical examination 
findings, levels of common coingestants (eg, salicylates, ethanol) should be obtained. 


Acetaminophen Overdose 
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Acetaminophen intoxication 


Yes 
S| 
Yes 
activated charcoal 


* Levels above treatment line in nomogram 
+ >10 pg/mL if timing of ingestion unclear 
+ Any evidence of liver injury 


Chronic ingestion 


Administer N-acetylcysteine 


& monitor for liver injury 
©UWorld 


x Altered mental status is a contraindication to charcoal due to risk of aspiration. 


Salicylate Toxicity 


Salicylate toxicity 


e Excess ingestion of aspirin or other salicylates (eg, oil of wintergreen) 


Epidemiology 5 i 7 ; 
e Liver metabolism gets overwhelmed — slower renal excretion — prolonged elevated salicylate levels 


Nausea/vomiting 
Hyperventilation 
Manifestations Hyperthermia 
Altered mental status 
Anion gap metabolic acidosis (elevated lactate) 


Diagnosis Serum salicylate level 


Activated charcoal (alert patients within 2 hr of ingestion) 
Treatment Intravenous sodium bicarbonate (enhances salicylate excretion) 
Hemodialysis (severe ingestions, pulmonary edema, renal failure) 


Management of salicylate toxicity 


Binds salicylate in gastrointestinal tract and decreases systemic absorption 
Give within 2 hr of acute ingestion (unlikely helpful in chronic ingestion) 
Avoid in confused or obtunded patients (risk of aspiration) 


Activated charcoal 


Intravenous sodium Alkalinizes urine and serum, enhancing salicylate excretion 


bicarbonate Requires large volumes of fluid to be administered 


Inability to tolerate large volumes of sodium bicarbonate: pulmonary edema, acute or chronic renal 
failure 

Persistent acidosis or worsening clinical condition despite sodium bicarbonate therapy 

Severe ingestions: shock, seizures, CNS dysfunction, cerebral edema 


Indications for 
hemodialysis 


e What is the likely ingested agent in a patient who overdosed and presents with fever, tinnitus, vertigo 
and tachypnea? 


Aspirin: causes mixed respiratory alkalosis and anion gap metabolic acidosis 


Look for normal pH in setting of mixed respiratory/metabolic disorder 


Brown Recluse Spider Bite 
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Bites from Loxosceles reclusa (brown recluse) 


Southwestern, southern, midwestern United States 
Epidemiology Dry, warm areas (eg, attics, basements) 
Spider identification rare (initial bite usually painless) 


Small erythematous papule that self-resolves (most common) 
Burning pain — blister — eschar/necrosis 
Manifestations o Expands over days, heals over weeks 
Systemic loxoscelism (eg, fever, hemolysis, DIC) 
o Uncommon; not correlated with lesion size 


Cleanse wound & apply ice (reduces phospholipase activity) 

No surgical débridement until lesion has stopped growin 
Management Ri) oye ea Ma ee t aa Nn: 

Supportive management for systemic loxoscelism 


Update tetanus 


DIC = disseminated intravascular coagulation. 


Snakebite 


Snakebite envenomation 


Effects due to venom toxins (may be delayed) 
Tissue injury (eg, progression to necrosis) 
Clinical features Myotoxicity (eg, cardiovascular collapse) 
Neurotoxicity 

Coagulopathy 


Limb immobilization & wound management 

e Frequent coagulation studies 
Antivenom if indicated (not given in mild cases due to risk of life-threatening allergic reaction) 
Observation for 12-24 hr 


Management 


Unstable vital signs (eg, hypotension, tachypnea) 
Antivenom indications Rapidly progressing changes in wound 
Abnormal coagulation studies 
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Short Subjects 


Biochemistry 
PKU 
Lesch Nyhan 
Glycogen Storage Disorder 
Vitamins and Minerals 


Niacin 
Vitamin D 
Vitamin C 


Genetics 


Autosomal Recessive 
Down's 

Edwards & Patau 

Cystic Fibrosis 

Marfan 

Osteogenesis Imperfecta 
Duchene Muscular Dystrophy 
Myotonic Dystrophy 
Prader Willi 

Fragile X Syndrome 

Rett Syndrome 


Immunology 

Spleen 

B & T Cell Disorders 
Transient Hypoglammaglobinemia of Infancy 


Bruton Agammalglobinemia 
CVID 

SCID 

IgA Deficiency 

Hyper IgE 

Leukocyte Adhesion Disorder 
Chronic Granulomatous Disease 


Hereditary Angioedema 
Amyloidosis 
Serum Sickness 


Immunosuppression 


Neutropenia 
Immunosuppressants 


Organ Transplant 

Post-Transplant Lymphoproliferative Disorder 

Microbiology 
Antibiotics 
Bacteria 


Short Subjects 


Strep 
Clostridium 
Diptheria 
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Leprosy 
TB 
Gonococcal 
Meningococcal 
HİB 
Pertussis 
Legionella 
Pseudomonas 
E.Coli 
Vibrio 
Lyme 
Syphilis 
Mycoplasma 
Rickettsia 
Ehrlichiosis 
Tularemia 
Melioidosis 
Fusobacterium 
Fungus 
Histoplasmosis 
Blastomycosis 
Coccidioides 
Tinea 
Candida 
Aspergillus 
Cryptococcus 
Sporotrichosis 
Pneumocystis 
Parasite 
Giardia 
Malaria 
Babesiosis 
Trichinella 
Echinococcus 
Virus 
HSV 
Coxsackie 
Varicella 
EBV 
CMV 
Herpes Virus 6 
HPV 
Hepatitis 
Parvovirus 
Rubella 
HIV 
Influenza 
Parainfluenza 
RSV 
Chickungunya 
Rabies 
Small Pox 


Short Subjects 
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Systemic 
Sepsis 
Burns 
Toxic Shock Syndrome 
Diarrhea & Vomiting 
Genital Ulcers 
Lymphadenitis 
Animal Bite 
STD 
Infection Control 
Catheter Related Infection 


Biochemistry 


9 Key idea: Main way to differentiate between classic galactosemia and hereditary fructose 
intolerance is based on age of patient (newborns will only be drinking breast milk and 
therefore will get classic galactosemia, whereas patients who develop symptoms at 6 months-1 
year are more likely due to hereditary fructose. 


PKU 


Phenylketonuria 


e Autosomal recessive mutation in gene for phenylalanine hydroxylase 


Pathophysiolo: 
Sue ay e Impaired metabolism of phenylalanine to tyrosine — + phenylalanine causes neurologic injury 


e Neurologic: microcephaly, developmental delay, seizures, severe intellectual disability 


Clinical features 7 = x s 
e Nonneurologic: musty body odor, hypopigmentation (eg, skin, hair, eyes), eczema 


e + Phenylalanine levels: 
Diagnosis o Universal newborn screening 
o Serum amino acid analysis 


e Phenylalanine-restricted diet (ie, avoidance of protein-rich foods) 


Treatment 9 $ 
Dietary/supplemental tyrosine 


Preventable disease manifestations with early treatment 


Prognosis oo 
Delayed diagnosis/treatment — irreversible neurologic injury 


e What is the most likely diagnosis in a 4-month old boy who presents with seizures? He was born at 
home. Physical exam shows light hair and blue eyes. His urine is noticable for a "musty odor". 


Phenylketonuria (PKU) 


Lesch Nyhan 
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Lesch-Nyhan syndrome 


e X-linked recessive 
Pathophysiology | e Deficiency of hypoxanthine-guanine phosphoribosyltransferase 
e Hypoxanthine & uric acid accumulation 


e Delayed milestones & hypotonia in infancy 
e Early childhood 
o Intellectual disability 
Clinical features o Extrapyramidal symptoms (eg, dystonia, chorea) 
o Pyramidal symptoms (eg, spasticity, hyperreflexia) 
o Self-mutilation 
e Gouty arthritis in late, untreated disease 


e Self mutilation also seen in Fragile X 


Glycogen Storage Disorder 


Type of GSD Type I (Von Gierke's disease) Type II (Pompe's Type III (Cori's Type IV Type V (McArdle's disease) 
disease) disease) (Andersen's 
Type la Type 1b disease) 
Relate © -25% . -15% . -25% + -3% © -2% 
frequency 
Deficient « Glucose-6-phosphatase =» Glucose-6-phosphate translocase s Lysosomal acid s Glycogen æ Glycogen e Muscle phosphorylase 
enzyme maltase deficiency debrancher branching (myophosphorylase) 
enzyme 
Role of the | Hydrolysis of s Transport of glucose-6-phosphate into the» Glycogenolysis s Glycogenolysis « Glycogenesis e Glycogenolysis 
enyzime glucose-6-phosphate to endoplasmic reticulum where it is within the lysosome 
glucose and inorganic hydrolyzed by glucose-6-phosphatase 
phosphate 
Characteristic |, Hepatomegaly « Hypertrophic » Generalized s Proximal « Generalized muscle weakness, 
features |, severe fasting hypoglycemia, mild ketosis cardiomyopathy muscle myopathy exercise intolerance (with a 
« Severe hyperlipidemia > doll-like facies and/or conduction weakness « Hepatomegaly second wind phenomenon) 
« Hyperuricemia blocks and/or cramps « Possibly « Rhabdomyolysis and 
s Lactic acidosis s Proximal myopathy » Hepatomegaly cirrhosis myoglobinuria 
s Anemia s Macroglossia s Possibly (ascitis, 
s Failure to thrive s Failure to thrive cirrhosis splenomegaly) 
(ascitis, 
splenomegaly) 
« Mild, fasting 
hypoglycemia 
and ketosis 


» Hyperlipidemia 


e What is the likely diagnosis in a three-month-old that presents with severe hypoglycemia and lactic 
acidosis with a doll-like face and hepatomegaly? 


von Gierke disease (type I glycogen storage disease, glucose-6-phosphatase deficiency) 


typically presents at age 3 - 4 months with hypoglycemia, lactic acidosis, hyperuricemia, and 
hyperlipidemia 


Vitamins and Minerals 


Vegan diet 


e 


Pee Plant-based foods: fruits, vegetables, legumes, grains 
Composition 


No animal-derived foods (eg, meat, dairy, egg) 


e 


S ? Lower blood glucose & cholesterol levels 
Potential benefits 


Reduced risk for cardiovascular disease (eg, heart disease, stroke) 


P oe NEEN e Common: vitamin B12, vitamin D, calcium 
Potential nutritional deficiencies 


e Possible*: iron, zinc 


*Increased risk: children (rapid growth requires higher zinc/iron) & young women (menstrual blood loss requires higher iron). 
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Water-soluble vitamins 


Vitamin 


Source 


Deficiency 


B4 (thiamine) 


Whole grains, meat, fortified cereal, nuts, 
legumes 


Beriberi (peripheral neuropathy, heart failure) 
Wernicke-Korsakoff syndrome 


B2 (riboflavin) 


Dairy, eggs, meat, green vegetables 


Angular cheilosis, stomatitis, glossitis 
Normocytic anemia 
Seborrheic dermatitis 


B; (niacin) 


Meat, whole grains, legumes 


Pellagra (dermatitis, diarrhea, delusions/dementia, 
glossitis) 


Be (pyridoxine) 


Meat, whole grains, legumes, nuts 


Cheilosis, stomatitis, glossitis, 
Irritability, confusion, depression 


Bg (folate, folic acid) 


Green leafy vegetables, fruit, meat, fortified 
cereal/grains 


Megaloblastic anemia 
Neural tube defects (fetus) 


B42 (cobalamin) 


Meat, dairy 


Megaloblastic anemia 
Neurologic deficits (confusion, paresthesias, ataxia) 


C (ascorbic acid) 


Citrus fruits, strawberries, tomatoes, 
potatoes, broccoli 


Scurvy (punctate hemorrhage, gingivitis, corkscrew 
hair) 


Clinical manifestations of trace mineral deficiencies 


e Impaired glucose control in diabetics 


Brittle hair 


Neurologic dysfunction (eg, ataxia, peripheral neuropathy) 


Skin depigmentation 
Copper 

Sideroblastic anemia 

Osteoporosis 


e Risk factors for deficiency include malabsorption, bowel resection, poor nutritional intake, and 


parenteral nutrition 


e Korsakoff syndrome is a potential complication of Wernicke encephalopathy that is characterized by 
retrograde and anterograde amnesia with preserved long-term memory, confabulation, lack of 


insight, and apathy. 


Korsakoff syndrome is caused by thiamine deficiency and develops more frequently in alcohol use 


e Thyroid dysfunction 
e Cardiomyopathy 
Immune dysfunction 


Alopecia 


Pustular skin rash (perioral region & extremities) 


Hypogonadism 
Impaired wound healing 
Impaired taste 

Immune dysfunction 


disorder than in other malnourished states. 


It is irreversible unlike WE 


Niacin 


What type of diet will pre-dispose to niacin deficiency, and why? 


Corn based diets (corn is deficient in tryptophan and niacin) 


What other causes are there (3)? 


e Hartnup disease (loss of tryptophan reabsorption) 


e Carcinoid Syndrome (trytophan used to synthesize serotonin) 


e Isoniazid (B6 deficiency) 
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Vitamin D 


Pellagra (niacin deficiency) 


Associated | e 
conditions | e 


e Alcoholism 

Anorexia nervosa 

Malabsorptive disease (eg, Crohn disease) 
Dietary niacin deficiency 


Symptoms 


Diarrhea 

Dermatitis (photosensitivity) 
Dementia, depression, distraction 
Death 


Causes of vitamin D deficiency 


Inadequate intake 


Malabsorption 


e Lactose intolerance or milk avoidance 
Vegan diet (without fortification) 


Crohn disease 
Celiac disease 
Bariatric surgery (eg, gastric bypass), gastrectomy 


Inadequate sunlight exposure 


Metabolic disorders 


Increased catabolism 


Vitamin C 


Extreme northern/southern latitudes 
Heavy skin pigmentation 
Sedentary/indoor lifestyle 


Chronic kidney disease 
Chronic liver disease 


Drugs: anticonvulsants (eg, phenytoin, carbamazepine), 
isoniazid, rifampin 


Vitamin C deficiency (scurvy) 


Pathogenesis 


Manifestations 


Laboratory findings 


Treatment 


¢ Intramuscular or subperiosteal hemorrhages can occur, especially in the lower extremities due to 


Insufficient dietary intake (lack of citrus fruits/vegetables) 
o Chronic alcohol/substance use, severe malnutrition (eg, anorexia, restricted diet) 
Impaired collagen production 


Cutaneous: 

o Coiled hair, perifollicular hemorrhage 

o Petechiae, ecchymoses 

o Impaired wound healing 

Mucosal: gingivitis with bleeding 

Musculoskeletal (eg, periosteal hemorrhage): arthralgia, limp 
Constitutional: malaise, depression, vasomotor instability 


Anemia (normocytic or microcytic) 
Normal platelet count & coagulation studies 


Oral/injectable vitamin C (improvement within days to weeks) 
Toxicity (eg, abdominal pain, diarrhea) with excessive supplementation 


gravity-dependent hydrostatic pressure within fragile capillaries. 


This results in pain and difficulty with ambulation, which may be the presenting symptoms in 


children 


Genetics 
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Common medical conditions with 
polygenic inheritance 


e Androgenetic alopecia 
e Epilepsy 

e Glaucoma 

e Hypertension 

e Ischemic heart disease 
e Schizophrenia 

e Type Il diabetes mellitus 


Autosomal Recessive 


Prenatal screening algorithm for autosomal 
recessive diseases 


No additional testing 
Matemal genetic —Negative—» (mother nota carrier, low 
Screening risk for disease in child) 
| 


Positive 


4 
No additional testing 
Tetomaiuonelie —Negative—»>» (father not a carrier, low 
g risk for disease in child) 
| 


Positive 
M 


Definitive fetal testing 
(eg, CVS, amniocentesis) 
CVS: Chorionic villus sampling. 


Down’s 


Features of Down syndrome 


Epicanthal folds 


Upslanting 
palpebral fissures 


Small, low-set ears 
Flat facial profile 


Short neck with 
excess skin 


Sandal-toe deformity Hypoplastic 
incurved 
5th finger 


©uworld 


Down syndrome comorbidities 


e Intellectual disability 


Early-onset Alzheimer disease 


Complatan 
Ventricular septal defect 
Atrial septal defect 


Neurologic 


e Type 1 diabetes mellitus 
e Obesity 
e Short stature 


e Acute leukemia 
|e a 


¢ Hypotonia is a prominent finding and can present with poor feeding due to a weak suck 


e Atlantoaxial instability: compression of the spinal cord. 


Presentation can include weakness, gait changes, urinary/fecal incontinence, and vertebrobasilar 
symptoms such as dizziness, vertigo, imbalance, and diplopia. 


Short Subjects 


https://t.me/usmleinnercircle 


780 


On examination, upper motor neuron findings such as spasticity, hyperreflexia, and a Babinski sign 
(ie, upgoing big toe) are often present. 


Edwards & Patau 


Trisomy 18 (Edwards syndrome) Trisomy 13 (Patau syndrome) 


Midline defects 


Microcephaly/ 
holoprosencephaly 


Micrognathia s 
Prominent occiput 


Microphthalmia 
Low-set ears 


Cutis aplasia Cleft lip/palate 


Polydactyly 
Clenched hands 


with overlapping 
fingers 
Heart defects Cardiac defects 
Kidney cerects Umbilical hernia/ 
Kidney defects omphalocele 
Limited hip abduction 


Rocker-bottom 
feet 
Rocker-bottom 

feet 
©UWorld 
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Cystic Fibrosis 


Primary ciliary dyskinesia versus cystic fibrosis 
O emoe e 


Chronic sinopulmonary Chronic sinopulmonary 
infections infections 


Nasal polyps Nasal polyps 
Bronchiectasis Bronchiectasis 
Digital clubbing Digital clubbing 


Respiratory 
tract features 


Situs inversus a i 
(50% of cases) Pancreatic insufficiency 


Infertility due to absent vas 
deferens (azoospermia) 


Failure to thrive 


Extrapulmonary 
features 


Infertility due to immotile 
spermatozoa 
Normal growth 


¢ Cefepime and Vancomycin both should be given emperically in CF. 


Marfan 
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Differential diagnosis of Marfanoid body habitus 


Diagnosis Overlapping features 


D 


istinguishing features 


Marfan syndrome | ° Pectus deformity 
Tall stature 


o ft Arm: height ratio 

o | Upper: lower segment ratio 
Arachnodactyly 

Joint hyperlaxity 

e Skin hyperelasticity 

Scoliosis 


Homocystinuria 


Autosomal dominant 
Normal intellect 

Aortic root dilation 
Upward lens dislocation 


Autosomal recessive 
Intellectual disability 
Thrombosis 

Downward lens dislocation 
Megaloblastic anemia 

Fair complexion 


Fibrillin-1 gene 


9 Marfan requires close monitoring with echocardiography for the development of aneurysms, 


MVP and aortic arch dissection. 


Clinical features of Ehlers-Danlos & Marfan syndromes 


Classic Ehlers-Danlos 


e Transparent & hyperextensible 
e Easy bruising, poor healing 
e Velvety with atrophy & scarring 


Marfan 


No features other than striae 


e Joint hypermobility 
Pectus excavatum 

Musculoskeletal | * nae 

e Scoliosis 


e High, arched palate 
e Mitral valve prolapse 


e Abdominal & inguinal hernias 
e Uterine prolapse 


e COL5A1 & COL5A2 mutation 
e Autosomal dominant 


Genetics 


9 Pt of Marfan Syn should never participate in Contact Sports d/t risk of Aortic Dissection. 


Osteogenesis Imperfecta 


Joint hypermobility 

Pectus excavatum or carinatum 
Scoliosis 

Tall with long extremities 


Progressive aortic root dilation 
Mitral valve prolapse 


Lens & retinal detachment 
Spontaneous pneumothorax 


FBN1 mutation 
Autosomal dominant 


Pathophysiology 


Ultrasound findings 


Prognosis e Lethal 


Type Il osteogenesis imperfecta 


Autosomal dominant 
Type 1 collagen defect 


Multiple fractures 
e Short femur 
Hypoplastic thoracic cavity 
Fetal growth restriction 
Intrauterine demise 


e Most fetuses either die in utero, during delivery due to trauma, or shortly after delivery due to 


pulmonary hypoplasia (a complication of thoracic cavity hypoplasia). 
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Duchene Muscular Dystrophy 


Duchenne muscular dystrophy 


e Onset at age 2-3 
Proximal muscle weakness (eg, Gower sign, calf pseudohypertrophy) 
Dilated cardiomyopathy 
Scoliosis 


Clinical presentation 


+ Serum creatine kinase 
Diagnosis Genetic testing: dystrophin deletion 
Muscle biopsy: fibrosis, fat, muscle degeneration 


A e Wheelchair dependent by adolescence 
Prognosis 7 
e Death at age 20-30 from respiratory/heart failure 


e A creatine kinase level is the initial screening tool used to assess for myopathy and is 
markedly elevated in children with DMD. 


As the disease progresses, the creatine kinase level drops as more muscle is replaced by fat and 
fibrosis 


Myotonic Dystrophy 


Myotonic dystrophy | 


Pathogenesis 


Autosomal dominant CTG trinucleotide repeat expansion 
Longer repeat length correlating with earlier & more severe disease 


Classic (adult): myotonia & weakness (eg, face, hands, ankles) 
Childhood: cognitive & behavioral difficulties (classic symptoms develop over time) 
Infantile: hypotonia, respiratory failure, inverted V-shaped upper lip 


Presentation 


Cardiac: arrhythmias, cardiomyopathy 

Gastrointestinal: dysphagia, constipation 

Respiratory: pharyngeal weakness, hypoventilation 

Nonmuscular: insulin resistance, hypogonadism, cataracts, frontal balding, excessive daytime sleepiness 


Associated findings 


Genetic testing 
Supportive management 


Diagnosis & treatment 


CTG = cytosine-thymine-guanine. 


e Myotonia is a characteristic feature and can be elicited by percussion of the thenar eminence, which 
results in thumb abduction followed by delayed relaxation (percussion myotonia), 


or by sustained muscle contraction after the release of a handshake (grip myotonia) 


Prader Willi 
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Prader-Willi syndrome 


. Hypotonia 
e Weak suck/feeding problems in infancy 
e Hyperphagia/obesity 
e Short stature 
e Hypogonadism 
e Intellectual disability 
e Dysmorphic facies 
o Narrow forehead 
o Almond-shaped eyes 
o Downturned mouth 


Clinical features 


Diagnosis Loss of expression on paternal chromosome 15 (q11-q13) 


Sleep apnea (70%) 
Type 2 diabetes mellitus (25%) 
Gastric distension/rupture 


Death by choking (8%) 


Complications 


Fragile X Syndrome 


Trinucleotide (CGG) repeat expansion of FMR1 
Pathogenesis Gene methylation silences FMR protein 
X-linked dominant inheritance 


Developmental delay 
Intellectual disability 
Neuropsychiatric | e Attention’deficit\hyperactivity disorder 
features Autism spectrum disorder 
Self-injurious behavior (eg, hand biting) 
Anxiety 


Long face with prominent forehead & chin 
Large, protruding ears 
Macroorchidism (age >8) 

Macrocephaly 

Joint hypermobility (eg, fingers, wrists) 


Examination 
findings 


Diagnosis FMR1 DNA analysis (PCR or Southern blot) 


FMR = fragile X mental retardation. 


Patients with FXS have a normal life expectancy 
Rett Syndrome 


Rett syndrome 


e Rare neurodevelopmental disorder, greater incidence in girls, onset age 6-18 months 
e Initially, normal development followed by: 

o Loss of speech 

o Loss of purposeful hand use, stereotypical movements 

o Gait abnormalities 


Key 
features 


Microcephaly 
Seizures 
Breathing abnormalities 
Sleep disturbance 
e Autistic features 


Additional 
findings 


Etiology e MECP2 gene mutations 
Neuropathology | e Deceleration of brain growth 


Prognosis e Middle-aged life expectancy; reduced mobility, seizures, respiratory difficulties 


Immunology 
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Spleen 


e What is the underlying pathophysiology leading to sepsis with gram-positive cocci in a patient with a 
history of “extensive surgery for multiple gunshot wounds to the abdomen’? 


Impaired antibody-mediated phagocytosis; Much of this is dependent on splenic macrophages 
and the generation of splenic opsonizing antibodies 


the patient likely had a splenectomy, making him/her more susceptible to encapsulated organisms 
(e.g. S. pneumoniae, H. influenza, N. meningitidis) 
e What three vaccines should patients receive prior to undergoing splenectomy? 
anti-pneumococcal, Haemophilus, and meningococcal vaccines; yearly influenza vaccine 


due to risk of overwhelming sepsis; patients should also have daily oral penicillin 
prophylaxis until 5 years of age or for 3 - 5 years after splenectomy 


Recommended vaccines for asplenic adult patients 


e PCV20 
Pneumococcus OR 
e PCV15 followed by PPSV23 


Haemophilus influenzae e 1 dose Hib vaccine 


e Meningococcal quadrivalent vaccine & vaccine against serotype B 


Meningococcus š 
e Revaccinate every 5 years 


Other vaccines 


e Other vaccines should be given according to age-appropriate guidelines 


Hib = H influenzae type B; PCV15 = 15-valent pneumococcal conjugate vaccine; PCV20 = 20-valent pneumococcal conjugate vaccine; PPSV23 = 23- 


valent pneumococcal polysaccharide vaccine. 


e Patients who undergo splenectomy are prescribed an antibiotic to take immediately when they 
develop fever. 


Amoxicillin-clavulanate OR Levofloxacin 


9 Patients with splenectomy often have secondary thrombocytosis (Reactive 
Thrombocytosis). 


Typically, platelet counts normalize after several weeks, but a minority of patients may have 
thrombocytosis for months or years after surgery. 


B & T Cell Disorders 
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Combined B & T-Cell Disorders wewwes 


B-Cell Disorders & DiGeorge Syndrome wwwwwy 


Short Subjects 786 


https://t.me/usmleinnercircle i 


Humoral immunodeficiency syndromes 


CD40 ligand deficiency 
(hyper-IgM syndrome) 


Common variable 
immunodeficiency 


Job syndrome 
(hyper-IgE syndrome) 


pet pe | 
ef pe] 


| Normat | 4 | Nomar | nomai | 


ENEE 


Primary immunodeficiency syndromes 


Classifications Key features 


Encapsulated 
Variable bacteria (recurrent 


Laboratory findings Examples 


Failure to thrive 


Skin & soft tissue 
infections 
e Fungal infections 
e Catalase-positive 
organisms** 


Phagocyte Early 
disorders (childhood) 


Complement Neisseria infections 
5 Variable |° 


disorders e Autoimmune disease 


*Only in X-linked agammaglobulinemia. 


B-cell z { Ig & vaccine X-linked agammaglobulinemia 
i (>4-6 sinopulmonary m i à 
disorders 3 = response Common variable immunodeficiency 
months) infection) 
Enterovirus* 
Viral, bacterial & 
rsh Earl fing al nee (e Leukocytes nigsorgasynaeMmsM) 
combined B- & (<4 4 her g: 7 aatan Severe combined immunodeficiency (B & T) 
T-cell) ee +1 Ig Wiskott-Aldrich syndrome (B & T) 
: months) Pneumocystis) response y r 2 
disorders Ataxia-telangiectasia (B & T) 


Normal Ig 
Impaired oxidative 
burst** 


Chronic granulomatous disease 
Leukocyte adhesion defect 


4 CH50 
Normal leukocytes & 
Ig 


C1q deficiency 
Terminal complement (C5-C9) deficiency 


**Only in chronic granulomatous disease (eg, Staphylococcus aureus, Burkholderia, Serratia, Aspergillus, Nocardia). 


Ig = immunoglobulin. 


9 Failure to thrive is usually present in T-cell disorders due to chronic diarrhea and increased 


metabolic needs from recurrent infections. 


9 Poor vaccine response usually involve B-cell Disorders. 


e Young child presents with features of disseminated tuberculosis following administration of BCG 


vaccine. 


IL-12 receptor deficiency (| IFN-y) 


Common pathogens: Intracellular -- salmonella and mycobacterial infections 


Clinical features: Features of disseminated disease (esp. TB; i.e. following BCG vaccine 


administration, Fungal infections 


Diagnosis: | IFN-y 
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Treatment: AB, IFN-y therapy 


Transient Hypoglammaglobinemia of Infancy 


e May be asymptomatic 
Clinical features 


{ IgG (+ | IgA and/or IgM) 
Laboratory findings 
Normal B and T lymphocytes 


Treatment 


e What is the likely diagnosis in a 8-month-old infant with low serum IgG and normal serum IgM/IgA? 


Transient hypogammaglobulinemia of infancy 
1,200 
Pathophysiology |e Prolonged (age >6 months) physiologic IgG nadir 


e Recurrent respiratory infections in infancy 
Atopy (eg, eczema, food allergies) 


Normal antibody response to vaccines 


e Observation; self-resolution in early childhood 


1,000 


800 


600 Maternal IgG* 
contribution 


mg/100 mL 
2 
Ss 
S 


Immunoglobulin levels in infancy 


Physiologic 
nadir 


Newborn IgG 
contribution 


0 2 4 6 8 Birth 


“Matermal IgM does not cross placenta 


Transient hypogammaglobulinemia of infancy 


due to decreased maternally derived IgG by 3 - 6 months; usually resolves by 12 months of age 


Bruton Agammalglobinemia 


X-linked agammaglobulinemia 


e BTK gene mutation resulting in defective 
Bruton tyrosine kinase 


Pathophysiology 


Clinical 
manifestations 


Laboratory 
findings 


CVID 


Short Subjects 


Impaired B-cell maturation & 
immunoglobulin production 


Recurrent sinopulmonary & 
gastrointestinal infections at age 
>3-6 months 

Chronic enteroviral infection 
Small or absent lymphoid tissue 
(eg, tonsils, adenoids) 


{ Immunoglobulins & antibody response 
to vaccines 

Flow cytometry: | CD19* B cells 

& normal T cells 


Treatment + meban aa therapy 
e Prophylactic antibiotics if severe 
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Common variable immunodeficiency 


Paeon lolo e Abnormal differentiation of B cells into plasma cells > 
J) oy decreased immunoglobulin production 


e Symptom onset classically age 20-40, as early as puberty 

e Recurrent respiratory infections (eg, pneumonia, sinusitis, otitis) 

e Recurrent Gl infections (eg, Salmonella, Campylobacter, 
Clinical Giardia) 


manifestations |e Chronic disease: 
o Autoimmune (eg, RA, thyroid disease) 
o Pulmonary (eg, bronchiectasis, fibrosis) 
o Gl (eg, chronic diarrhea, IBD-like conditions) 


IgG, | IgA/IgM 
Diagnosis + Wesenhigalig — 
e No response to vaccination 
e Immunoglobulin replacement therapy 


GI = gastrointestinal; IBD = inflammatory bowel disease; RA = rheumatoid arthritis. 


¢ CVID should be suspected in adults with recurrent bacterial infections 


Versus other causes of immunodeficiency, which present in childhood 


9 Occurs in Adults (20-40 y)and adolescents (around puberty) 


¢ What test is used to diagnose common variable immunodeficiency (CVID)? 


Quantitative measurement of serum immunoglobulins 


e Which immunodeficiency is characterized by no B-cell maturation? 
X-linked (Bruton) agammaglobulinemia 


versus CVID, which is caused by poor B-cell differentiation 


SCID 


Severe combined immunodeficiency 
Etiolo e Gene defect leading to failure of T cell development 
gy e B cell dysfunction due to absent T cells 


e X-linked recessive 
e Autosomal recessive 


e Recurrent, severe viral, fungal, or opportunistic 
Clinical (ie, Pneumocystis) infections 


features e Failure to thrive 
e Chronic diarrhea 


e Stem cell transplant 


e What tests are used for the diagnosis of SCID? 


e Quantitative PCR: | T-cell receptor expression cirlces (TRECs) 
o Part of routine Newborn Screening 


e Absent T-cells 
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e CXR: absence of thymic shadow 


e Lymph node biopsy shows absence of germinal centeres 


IgA Deficiency 


Selective IgA deficiency 
Epidemiology |e Most common primary immune deficiency 


e Usually asymptomatic 
e Recurrent sinopulmonary & gastrointestinal infections 
e Associated with autoimmune disease (eg, celiac) & atopy (eg, asthma, eczema) 


Clinical features 


e Anaphylaxis during transfusions 


f y e Low or absent IgA 
Diagnosis 
e Normal IgG, IgM levels, B cells 
tiv: 
Treatment i Suppo aurea , “ 7 
e Medical alert bracelet for transfusion reactions (for severe deficiency) 


¢ Should receive blood products that are washed of residual plasma or from an IgA-deficient donor. 


Hyper IgE 


Hyper-IgE syndrome 


e Autosomal dominant 
Pathogenesis | e Defective JAK-STAT signaling — impaired Th17 
e | Neutrophil proliferation/chemotaxis 


e Severe, chronic eczema 

e Noninflammatory (ie, cold) abscesses (eg, Staphylococcus, Candida) 
e Recurrent sinopulmonary infections 

e Dysmorphic facies (eg, broad nose, prominent forehead) 

e Retained primary teeth 


e Eosinophilia 
e Normal leukocyte count with | Th17 


Clinical 
features 


Laboratory 
findings 


e Supportive skin care 
e Antibiotic prophylaxis & treatment 


Th17 = T-helper cell type 17. 


Leukocyte Adhesion Disorder 


Leukocyte adhesion deficiency 


Beene e Defect in CD18-containing integrins 
phy gy e Impaired leukocyte adhesion & endothelial transmigration 


Management 


e Skin & mucosal infections (eg, cellulitis, periodontitis) without pus formation 
Clinical features |e Impaired wound healing 
e Delayed umbilical cord separation (age >3 weeks) 


Laboratory findings | e Leukocytosis & neutrophilia 


Chronic Granulomatous Disease 
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Chronic granulomatous disease 


e X-linked recessive mutation of NADPH oxidase 


Pathogenesis p Á i 3 PEA ae ae a 
Impaired respiratory burst & | reactive oxygen species — inhibition of phagocytic intracellular killing 


Recurrent infections with catalase-positive* bacteria & fungi 
Clinical features Lungs, skin, liver, lymph node involvement 
Diffuse granulomas (eg, gastrointestinal, genitourinary) 


Measurement of neutrophil superoxide production: 


Diagnosis o DHR flow cytometry (preferred) 
o NBT testing 


Prophylaxis: TMP-SMX, itraconazole, interferon gamma 
Treatment Active infection: culture-based, antimicrobial therapy 
Hematopoietic cell transplant is curative 


*Staphylococcus aureus, Burkholderia (Pseudomonas) cepacia, Serratia marcescens, Nocardia, Aspergillus. 
DHR = dihydrorhodamine; NBT = nitroblue tetrazolium test; TMP-SMX = trimethoprim-sulfamethoxazole. 


e Phagocytic cells filled with bacteria (due to ineffective intracellular killing) are a frequent finding on 
Gram stain. 


Live bacterial vaccines such as the BCG vaccine should be avoided in CGD because they 
can induce severe infection. Live viral vaccines, as well as inactivated vaccines, are safe. 


e Patients also have impaired ability to degrade inflammatory cytokines, which predisposes them to 


inflammatory conditions (eg, IBD) and diffuse granuloma formation, particularly in the gastrointestinal 
and genitourinary tract. 


In CGD-associated IBD, pigment-laden histiocytes are characteristically seen on histology and 
represent lipofuscin accumulation due to impaired lipolytic activity. 


e To reduce risk of infection, patients are treated with antibacterial (eg, trimethoprim-sulfamethoxazole) 
and antifungal (eg, itraconazole) prophylaxis; however, breakthrough infections may occur. 


Because breakthrough infection may involve resistant bacterial or fungal organisms, patients (unless 
they are critically ill) generally should undergo biopsy of areas of active infection prior to initiating 
empiric antimicrobial therapy. 


Hereditary Angioedema 


Hereditary angioedema 


e Autosomal dominant or de novo mutation 
Pathophysiology |e C1 inhibitor deficiency/dysfunction 
e Excessive bradykinin — fluid extravasation into skin & mucosal tissues (eg, bowel wall, upper airway) 


e Cutaneous swelling (eg, face, extremities, genitalia) 
o No urticaria or pruritis 

Clinical features o No identifiable trigger (eg, ACE inhibitor, NSAID) 

e Colicky abdominal pain, vomiting, diarrhea 

e Laryngospasm, airway obstruction 


; s e | C4 level 
Diagnosis eaei f r 
e | C1 inhibitor protein or function 


e C1 inhibitor concentrate 
Acute management | e Bradykinin antagonist (eg, icatibant) 
e Kallikrein inhibitor (eg, ecallantide) 
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Amyloidosis 


Amyloidosis 


Extracellular deposition of insoluble protein fibrils 
o AL: produced by clonal plasma cells 
Etiology o AA: secondary to chronic inflammation 

o ATTR: age-related or hereditary 

o AB2-m: dialysis-related 


Nephrotic syndrome (AL & AA) 

Hepatomegaly with/without splenomegaly (AL & AA) 
Clinical Restrictive cardiomyopathy (AL & ATTR) 

presentation* CTS, scapulohumeral periarthritis (AB2-m) 
Peripheral/autonomic neuropathy 

e Periorbital purpura, waxy skin, macroglossia 


*Clinical presentation varies depending on the type of amyloid present. 


AA = amyloid A; AB2-m = amyloid beta2-microglobulin; AL = amyloid light chain; ATTR = amyloid transthyretin; CTS = carpal tunnel syndrome. 


Renal biopsy can be considered if fat pad biopsy is nondiagnostic. 


e Colchicine is approved for both treatment and prevention of secondary (AA) amyloidosis. 


Clinical manifestations of amyloidosis (primary & secondary) 


Heavy proteinuria with nephrotic syndrome 
Peripheral edema 


Restrictive cardiomyopathy 


Cardi: 
iran Conduction defects, low voltage 


Peripheral &/or autonomic neuropathy 
Stroke 


CNS 
Hepatomegaly 
Dysmotility, malabsorption 
GI bleeding due to vascular fragility 
e Pulmonary nodules, tracheobronchial infiltration, pleural effusions 


Musculoskeletal | e Enlarged tongue, shoulder pad enlargement 


e Thickening of skin, subcutaneous nodules/plaques 
e Ecchymoses, periorbital purpura 
| Heme | e Anemia, thrombocytopenia 


CNS = central nervous system; GI = gastrointestinal. 


e Dialysis-related amyloidosis(DRA) 


e Scapulohumeral periarthritis: shoulder pain/hypertrophy with increased rotator cuff thickness and 


hyperechogenic deposits on imaging 


e Carpal tunnel syndrome: median neuropathy, with thenar eminence atrophy and weakness, tingling 
and decreased sensation in the first 3 fingers, as well as possible flexor tendosynovitis (finger 


contractures) 


e Bone cysts: possible pathologic fracture 


Serum Sickness 


Short Subjects l , 
https://t.me/usmleinnercircle 


792 


Serum sickness & serum sickness-like reaction 


ss SSLR 
Common Foreign proteins in antivenom, antitoxin, or monoclonal 
z Yi oye Medications, particularly cefaclor, penicillin & TMP-SMX 
triggers antibody 
Immune : 
High titer Mild or none 
complexes 
Complement 
[ i Extensive Minimal or none 
activation 
Onset 5-14 days after exposure 5-14 days after exposure 
Fever High Low-grade 
Arthralgia Yes Yes 
Urticaria Yes Yes 
Resolution Spontaneous Spontaneous (discontinue drug if still receiving) 


SS = serum sickness; SSLR = serum sickness—like reaction; TMP-SMX = trimethoprim-sulfamethoxazole. 


Other signs: 
1. Diffuse Lymphadenopathy 


2. Mild Proteinuria 


Immunosuppression 


Neutropenia 
Neutropenia (<1500) 
Severe: (<500) 

Gram-ve: Pseudomonas 


Gram+ve: S. Aureus, S. Epidermis 


Medications associated with drug-induced neutropenia 


è Methimazole 


Antithyroid 
eth è Propylthiouracil 


nn è Sulfasalazine 
Anti-inflammatory al Methorecte 


: Clozapine 
Psychotropic or 


; © Carbamazepine 
anticonvulsant 


è Phenytoin 


è Antiarrhythmic agents (eg, procainamide) 


Cardiovascular eee 
è Ticlopidine 


Trimethoprim-sulfamethoxazole 
Antimicrobial è Quinine 


Acyclovir 


+» Immune deficient FUO (neutropenic fever) 

Neutropenic patient with fever and a neutrophil count < 500/uL (severe risk of bacterial infection) 

Neutropenic fever is often chemotherapy-induced. 

Other common causes: bacterial infections, aspergillosis, candidiasis, herpes virus 

Management: Even without a determinant source of infection, broad-spectrum antibiotics must be administered without delay to 

avoid sepsis and life-threatening complications. 
An anti-pseudomonal B-lactam drug (cefepime, meropenem, or piperacillin-tazobactam) that covers both gram-negative and 
gram-positive bacteria 
If fever persists, reassess for fungal or viral infection and adapt treatment accordingly. 


¢ Antifungal medications are recommended in high-risk neutropenic patients with persistent fever after 
4-7 days of initial therapy in whom a source of infection is not identified. 
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Immunosuppressants 
1. Cyclosporine and tacrolimus both cause nephrotoxicity. (d/t their vasoconstrictive property) 


Cyclosporine causes hirsutism and gum hypertrophy, tacrolimus does not. 


Calcineurin inhibitors (eg, tacrolimus, cyclosporine) have a wide range of adverse effects, 
including nephrotoxicity, hypertension, neurotoxicity (eg, tremor), and impaired glucose 
control. 


2. Azathioprine major side-effects are dose-related diarrhea, leukopenia, and hepatotoxicity. 


3. Major toxicity of mycophenolate is bone marrow suprression. 


Organ Transplant 


e What is the most likely diagnosis in a patient who presents with decreased urine output 2 weeks after 
a kidney transplant? Exam shows tenderness over the transplant area. Vitals reveal hypertension. Labs 
are significant for hyperkalemia and elevated BUN/Creatinine. 


Acute cellular rejection 


Key points 


Path: Occurs <6 months after transplant; allorecognition —> T-cell induced cell-mediated and/or 
humoral immunity 


Findings: Pain in graft region; in kidney transplants, elevation of BP and kidney function lab 
values and decreased Urine Output 


Diagnosis: Mononuclear/lymphocytic infiltrate. 
C4d staining +ve = humoral graft rejection; C4d -ve = cellular rejection 
Treatment: Increase dosage of immunosuppressive therapy. 


First-line is high-dose corticosteroids (for cellular rejection). 


Lung transplant rejection 


Chronic 
(mixed cell-mediated 
& antibody response) 


Acute 
(cell-mediated response) 


e <6 months after transplant Months to years after transplant 
e Asymptomatic or fever, cough, Progressive cough & dyspnea 
dyspnea History of acute episodes 


Clinical 
presentation 


Obstructive pattern on PFT 

BAL to rule out infection 

Biopsy: submucosal lymphocytic 
infiltrate, bronchiolitis obliterans 


BAL to rule out infection 
Diagnosis Biopsy: submucosal lymphocytic 
infiltrate, perivascular inflammation 


Supportive management 


M t High-dose glucocorticoids 
hoes a 9 uka e Possible repeat transplant 


BAL = bronchoalveolar lavage; PFT = pulmonary function testing. 


e What prophylactic medications should be initiated in a patient who is beginning high-dose 
immunosuppression therapy following a renal transplant? 
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1. TMP-SMX (for PCP) 


2. ganciclovir or valganclovir (for CMV) 


fungal prophylaxis may be required in other solid organ transplants (e.g. lung, liver); typically not 
needed for renal transplant 


Should also monitor blood for 12 months for CMV and EBV viral loads 


e Most infections within the first month following liver transplantation are due to bacterial pathogens. 


differentiated from acute transplant rejection by the presence of significant leukocytosis and acute 
hemodynamic instability 


DDxX: Acute cellular rejection — can cause similar symptoms, except patients with bacterial 
infections will have rapid-onset hemodynamic instability, making bacterial infection more likely (also 
look for signs of sepsis) 


¢ Infection etiology can be discerned based on time frame — 


<1 month = bacterial infection and 1-6 month = opportunistic pathogens (CMV) 


Sudden onset liver pain and increased liver enzymes 4 weeks after liver transplant? Think 
Hepatic Artery Thrombosis (Acute vs gradual in Transplant rejection) 


e Most infections during months 1 - 6 following liver transplantation are due to opportunistic pathogens. 


due to high-dose immunosuppressants; after 6 months, patients are primarily at risk for community- 
acquired pathogens 


Major complications of solid organ transplantation 


Nosocomial infections (eg, hospital-acquired pneumonia) 
Opportunistic pathogens (eg, CMV, PCP, Aspergillus) 


Hyperacute rejection: ABO mismatch 
Acute rejection*: cell or antibody-mediated 


Chronic rejection: fibrosis of graft structures (eg, bronchiolitis obliterans of airways) 
Postoperative Surgical site: anastomotic dehiscence 
p Primary graft dysfunction: ARDS, ATN 
Drug toxicities: nephrotoxicity (calcineurin inhibitors), osteoporosis (corticosteroids) 
Malignancy: posttransplant lymphoproliferative disorder (EBV) 


“Acute cellular rejection is the most common type in the first 90 days but can occur at any time after transplant. 
ARDS = acute respiratory distress syndrome; ATN = acute tubular necrosis; CMV = cytomegalovirus; EBV = Epstein-Barr virus; PCP = Pneumocystis 
jiroveci pneumonia. 


¢ Acute cellular rejection (ACR) can also present with respiratory dysfunction, new infiltrates, and fever. 
It cannot be excluded without histology. 


ACR is often precipitated by infection (eg, CMV pneumonitis causing tissue damage and 
allosensitization to donor lung antigens). For this reason, ACR and infection may occur concurrently. 


Any lung transplant recipient with new infiltrates and fever should undergo a comprehensive 
workup for both ACR and infection, often with bronchoscopy and lung biopsy. 


Post-Transplant Lymphoproliferative Disorder 
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Posttransplantation lymphoproliferative disorder 


e Immunosuppression following solid-organ or stem cell transplantation — suppressed cytotoxic T- 


Pathogenesis 


cell immunosurveillance — unchecked viral replication — immortalized lymphocytes or plasma 
cells 

Epstein-Barr virus causes >95% of cases, but other human herpesviruses (eg, HHV8) can also 
trigger the disease 


Manifestations 


Fever 

Lymphadenopathy & hepatosplenomegaly 
Leukopenia 

Masses in nonlymphatic tissue 


Diagnosis 


High viral titers 
Biopsy evidence of lymphoid or plasma cell proliferation 


Treatment 


Microbiology 


Antibiotics 


Reduce immunosuppression 
B-cell immunotherapy (eg, rituximab) 
Epstein-Barr virus titer monitoring 


Common intracellular pathogens* 


Bacteria 


Chlamydia 

Francisella tularensis 
Legionella 

Listeria monocytogenes 
Mycobacterium 
Neisseria gonorrhoeae 
Nocardia 

Rickettsia 

Salmonella typhi 
Yersinia pestis 


Fungi 


Cryptococcus neoformans 
Histoplasma capsulatum 


Protozoa | Plasmodium 


Cryptosporidium parvum 
Leishmania 


Toxoplasma gondii 
Trypanosoma 


*Facultative intracellular pathogens are also included. 


e Antibiotic therapy prior to surgery: 1st generation cephalosporin (Cefazolin) 


Anaerobic coverage: 


e Clindamycin, 


e Metronidazole + Amoxicillin, 


e Amoxicillin-clavulanate 


e Ceftrixone covers Gram -ve an +ve aerobes 


e Clindamycin does not cover gram -ve 


e Metronidazole covers Gram -ve an +ve anaerobes 


Bacteria 


Strep 
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Clinical features 


Scarlet fever 


Etiology e Streptococcus pyogenes 


e Fever & pharyngitis 

e Tonsillar erythema & exudates 

e Strawberry tongue 

e Tender anterior cervical nodes 

e Sandpaper rash 

e Rapid streptococcal antigen test 


Diagnosis 
e Throat culture 


Treatment e Penicillin (eg, amoxicillin) 


Sandpaper rash 


Group B streptococcal infection in neonates & young infants 


Early onset (age <7 days) 


Vertical transmission in utero or during vaginal delivery 
Reduced transmission with maternal intrapartum antibiotic 
prophylaxis 


Pathogenesis 


Clinical e Typically presents within 24 hours 


features e Sepsis, pneumonia, meningitis 


Late onset (age 27 days) 


Horizontal transmission from colonized 
individuals 


Typically presents age 4-5 weeks 
Bacteremia, meningitis, focal infection (eg, 
cellulitis) 


Diagnosis e Gram-positive cocci in pairs/chains on culture of blood, CSF, or body fluid 


e Early initiation of empiric antibiotics 


Treatment 
e Definitive therapy with penicillin G 


CSF = cerebrospinal fluid. 


Clostridium 
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Tetanus prophylaxis 


ee 


Tetanus toxoid-containing vaccine* 
23 tetanus toxoid doses only if last dose 210 years ago only if last dose 25 years ago 
No TIG + NoTIG 


Dirty or severe wound 


« Tetanus toxoid-containing vaccine* 


Tetanus toxoid-containing vaccine* | » Tetanus toxoid-containing vaccine* 
only PLUS 
No TIG + TIG 


Unimmunized, uncertain, or <3 tetanus 
toxoid doses 


“Booster given as tetanus/diphtheria (Td) toxoids adsorbed or tetanus toxoid/reduced diphtheria toxoid/acellular pertussis 
(Tdap) 


TIG = tetanus immune globulin. 


9 Tetanus is a clinical diagnosis that should be suspected in a patient who has characteristic 
symptoms. (Don't do any toxin analysis) 


Neonatal tetanus 


Difficult feeding, trismus 
Clinical features | e Spasms & hypertonicity: clenched hands, 
dorsiflexed feet, opisthotonus 


e Supportive care 


Treatment ees R - 
Antibiotics & tetanus immunoglobulin 


e Vaccination 


Prevention — 
Hygienic delivery & cord care 


Differential diagnosis of flaccid paralysis 


Diagnosis Infant botulism Foodborne botulism Guillain-Barré syndrome 
Ingestion of Clostridium A , r 
y 5 Ingestion of preformed C Autoimmune peripheral nerve 
Pathogenesis botulinum spores from k z o 
s botulinum toxin demyelination 
environmental dust 
Presentation Descending flaccid paralysis Descending flaccid paralysis Ascending flaccid paralysis 
Human-derived botulism immune Š z ? a A 5 
Treatment lobuli Equine-derived botulism antitoxin | Pooled human immune globulin 
globulin 


California, Pennsylvania, and Utah have the greatest concentration of soil botulism spores 


9 Giving infants horse serum can cause a severe allergic reaction 


¢ For reducing hospital acquired C. Difficile infection: 


1. Implementation of uniform (ie, standardized) cleaning and disinfection procedures that include the 
use of sporicidal agents (eg, bleach). Cleaning of all surfaces should be performed by a dedicated 
team 


2. Adherence to hand hygiene for all patients and contact isolation precautions, including use of 
gowns and gloves in patient rooms, for persons suspected to have C difficile. Soap and water are 
preferred for hand hygiene 


Diptheria 
¢ What are the systemic side-effects of Diptheria and how do you diagnose? 


Myocarditis (arrhythmias) --> conduct multiple ECGs 
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Leprosy 


Leprosy 


Mycobacterium leprae 

Primarily developing world (eg, Asia, Africa, South America) 
Respiratory droplets/nine banded armadillo 

Low infectivity 


Epidemiology 


e Macular, anesthetic skin lesions with raised borders 
e Nodular, painful nearby nerves with loss of sensory/motor function 
. Full thickness biopsy iopsy of skin lesion (active edge) 


Diagnosis |. M leprae is not culturable 


Manifestations 


e Dapsone + rifampin 


Treatment | . Add E if severe ("multibacillary") 


TB 


Miliary tuberculosis is caused by lymphohematogenous dissemination of Mycobacterium tuberculosis 
from the lungs to other organs, resulting in micronodular lesions in the lungs, liver, and spleen. It is 
most common among infants and inmunocompromised hosts with poor T-cell function and is often 
associated with false-negative tuberculosis test results. 


Hematogenous delivery of M tuberculosis back to the lungs results in the development of pulmonary 
micronodules that have the classic millet-seed appearance from which the term miliary TB is derived. 


The ineffective T-cell response in these patients means that interferon-based testing, such as 
interferon-gamma release assays and tuberculin skin testing, is often falsely negative. Definitive 
diagnosis requires culture of M tuberculosis from lungs, blood, or tissue biopsy. 


e What is the classic chest x-ray sign for miliary tuberculosis? 


Diffuse, reticulonodular pattern ("millet seed" appearance) 


Miliary tuberculosis 


Bilateral Reticulonodular Opacities 
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Pathogenesis of pulmonary tuberculosis infection 


Primary infection 


_-Ghon focus 


_»Caseation 


Bacteria spread to lymph nodes, 
forming Ghon complex 


Jf | \ 


R Progressive primary 
Latent infection Resolution tuberculosis 


| i 
Dormant bacteria Bacterial clearance Failed immune response 


contained within & scar formation results in progressive lung 
walled- | foci consolidation & necrosis 


| 


D. tuberculosis Miliary tuberculosis 


f — A 


Reactivated bacteria spread 
bronchogenically & cause 
extensive cavitation 


Ld dissemination 
of bacteria to multiple organs 
Ousman LL 


9 Most common behavioural risk factor for TB in the United States is substance abuse 


9 e Most TB cases in the United States (US) occur in foreign-born individuals who have 
recently emigrated from endemic areas (eg, Mexico, the Philippines, China, Vietnam, India, 
Dominican Republic, Haiti). 


e Most of the cases represent reactivation of latent TB rather than a new infection acquired in 
the local community. 


e Screening and treatment of latent TB is recommended for immigrants and refugees 
coming to the US. 


e A patient presents with fever, cough, night sweats, weight loss and hemoptysis. He has risk factors 
for TB. You suspect TB. A CXR is positive. Follow-up AFB smear is also positive. What is the most 
appropriate next step in management? 
This is a diagnosis of active TB; start RIPE therapy (2 months of RIPE + 4 months of isoniazid 
and rifampin) 


¢ A patient presents with fever, cough, night sweats, weight loss and haemoptysis. He has risk factors 
for TB. You suspect TB. A CXR is positive. Follow-up AFB smear is negative. What is the most 
appropriate next step in management? 
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INH for 9 months 


Collect early morning sputum and get at least 3 cultures 8 hrs apart. 
To help ensure a true result, get 3 early morning sputum 24 hrs apart. 


Your last ditch effort if you have a very high suspicion of TB is nucleic acid assay. 


No Exposure 


Stop 


© ©) 
INH x 9 mos 
+B6 
© 


Active TB Latent TB 
R.LP.E INH x 9 mos 


+B6 


Chest x-ray during pregnancy is safe with appropriate shielding and should be pursued if it 
immediately affects management. Pregnant women should be evaluated for tuberculosis using 
the same diagnostic approach as nonpregnant patients 


PPD/TST 


3 Patients to treat 
induration 


HIV-positive patients 
Recent contacts of known TB case 

Nodular or fibrotic changes on chest x-ray consistent with previously healed TB 
Organ transplant recipients & other immunosuppressed patients 


25 mm 


Recent immigrants (<5 years) from TB-endemic areas 
Injection drug users 

Residents & employees of high-risk settings (eg, prisons, nursing homes, hospitals, homeless shelters) 
Mycobacteriology laboratory personnel 

Higher risk for TB reactivation (eg, diabetes, prolonged corticosteroid therapy, leukemia, end-stage renal 
disease, chronic malabsorption syndromes) 

Children age <4, or those exposed to adults in high-risk categories 


All of the above plus healthy individuals 
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Primary pulmonary tuberculosis 


Immunosuppression (eg, HIV) 

e Travel from endemic area 

Exposure to infected household contact 

e Resident/employee of prison, homeless shelter, health care facility 


Risk factors 


e Chronic cough 
e Prolonged fever 
Weight loss, failure to thrive 


Clinical 
manifestations 


Positive screening PPD or interferon-y release assay 
Diagnosis e Chest x-ray: hilar adenopathy, effusion, consolidation, cavitation 
e Positive AFB smear & mycobacterial culture 


Treatment e Multidrug therapy: isoniazid, rifampin, pyrazinamide, ethambutol 


AFB = acid-fast bacilli; PPD = purified protein derivative. 


9 PPD may be false-negative in patients with CD4+ counts < 200/mm3 and CKD 


«Some other labs of TB: Anemia, Monocytosis, Elevated total Protein, HypoAlbuminemia 


Diagnostic tests for pulmonary tuberculosis 


e Low cost & rapid (minutes to hours) 
e Low sensitivity because high burden (>10,000/mL) of organisms required in sample 
e Cannot differentiate TB from non-TB mycobacteria 


AFB smear 
microscopy 


Nucleic acid | e Higher cost & slightly less rapid (1-2 days) 
amplification | e Higher sensitivity (only ~10 bacilli/mL required for positive test) 
testing e Can differentiate TB from non-TB mycobacteria 


Sputum e Gold standard, quantitative & allows for drug sensitivity testing 
culture e Slow: takes 3-8 weeks 


AFB = acid-fast bacillus (stain); TB = tuberculosis. 


e IGRA- interferon-gamma release assay 


1. More sensitive and specific than TST 
2. Not affected by previous BCG vaccination 


3. Minimal response to control antigens is most often seen with lymphocyte immunosuppression 
due to HIV or the use of immunomodulatory medications(eg, glucocorticoids) 


Repeat when CD4 count improves or few weeks after discontinuing drug 


e Most patients first exposed to TB have asymptomatic primary infection because the organism is rapidly 
contained within granulomas and can become "latent" if the body fails to clear the bacteria; they are at 
risk of secondary (reactivation) TB later in life. 


In contrast, ~10% of adults first exposed to TB develop symptomatic primary disease ("progressive 
primary TB"); risk factors for primary progression include impaired immunity due to comorbid conditions 
(eg, diabetes mellitus, renal disease, HIV), advanced age, or immunosuppressive medications. 


e In contrast to reactivation TB (usually marked by cavitary infiltrates), radiography in primary TB often 
shows a lobar infiltrate (due to unchecked mycobacterial replication) and significant ipsilateral hilar 


lymphadenopathy. 
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e What is the next step in management for a patient being treated with RIPE therapy for TB for the past 
month that develops mild elevations in AST/ALT? 


Continue with current treatment; monitor LFTs 


subclinical hepatotoxicity is common within the first few weeks of isoniazid therapy; it is typically 
self-limited and resolves without intervention 


e Severe INH hepatitis presents with clinical manifestations similar to those seen with viral hepatitis (eg, 
fatigue, nausea, flu-like symptoms, jaundice, aminotransferases >10 times upper limit of normal). 


significant hepatotoxicity warrants immediate discontinuation of drugs & switching to second line 


drugs 
Mycobacterium avium complex 
¢ M avium, M intracellulare 
Epidemiology A , 3 
e Patients with advanced AIDS (CD4 <50/mm*) 
e Fever & weight loss 
| P « Abdominal pain & diarrhea 
Manifestations 
« LAD & (often) hepatosplenomegaly 
o t Alkaline phosphatase 
Diagnosis * Blood/lymph node culture — nontuberculous mycobacteria 
¢ Macrolide + ethambutol 
Treatment 5 : 7 5 
e Primary prophylaxis (azithromycin) no longer recommended 
LAD = lymphadenopathy. 
Gonococcal 


Disseminated gonococcal infection 


Purulent monoarthritis 

&/OR 
Triad of tenosynovitis, dermatitis (erythematous papules & pustules), asymmetric migratory 
polyarthralgias 


Clinical 
presentation 


Blood cultures (may be negative) 
Synovial fluid analysis: Inflammatory effusion with neutrophil predominance; Gram stain & culture 


Diagnosis 
or NAAT 
« Culture or NAAT of urethra, cervix, pharynx, rectum 
« Intravenous ceftriaxone, switch to oral (cefixime) when clinically improved 
Treatment « Empiric azithromycin OR doxycycline for concomitant chlamydial infection 


Joint drainage for purulent arthritis 


e What is the likely diagnosis in a sex worker that presents with fever/chills, polyarthalgia, and pustules 
on the chest and extensor surfaces of the forearms? 


Disseminated gonococcal infection 
the patient is normotensive: rules out toxic shock syndrome 


has no abnormal heart sounds: rules out infective endocarditis 


rash that spares the palms and soles: rules out secondary syphilis (rash is maculopapular) 


e Patients with Neisseria gonorrhoeae are at high risk of simultaneous confection with several other 
pathogens, including Chlamydia trachomatis, HIV, syphilis, and hepatitis B. 
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e Gonococcal pharyngitis (non-exudative) occurs due to inoculation of the pharynx during orogenital 
contact. Patients typically have pharyngeal edema, erythema, and non tender cervical 


lymphadenopathy 


versus EBV, which typically causes tender cervical lymphadenopathy and exudative pharyngitis 


Meningococcal 


e Other key features distinguishing meningococcal disease from more benign illnesses include: 


Transmission 


Gonococcal proctitis 


Receptive anal intercourse 
Direct spread from the vagina 


Manifestations 


Mucopurulent anal discharge, occasional rectal bleeding 
e Tenesmus, constipation 
e Pruritus, rectal pain, rectal fullness 


Diagnosis e Nucleic acid amplification test of rectal swab 
Treatment e Ceftriaxone + doxycycline (to cover Chlamydia) 
Meningococcal meningitis 
. z e Neisseria meningitidis 
Epidemiology 


e Most common in young children & young adults 


Clinical features 


e Initial: nonspecific fever, headache, vomiting, myalgia, sore throat 
e Within 12-24 hr: petechiae/purpura, meningeal signs, AMS 


Treatment 


e Ceftriaxone 


Complications 


Shock 
e Disseminated intravascular coagulation 
Adrenal hemorrhage 


Prevention 


e Droplet precautions 
e Chemoprophylaxis* for close contacts 


*Rifampin, ciprofloxacin, or ceftriaxone. 
AMS = altered mental status. 


e Severe myalgias (eg, diffuse leg pain) 


e Cold hands/feet 


e Mottled skin or pallor 


¢ Dx: Lumber puncture and CSF Culture 


¢ Risk of transmission occurs from 7 days prior to symptom onset until 24 hours after initiating 


Neisseria meningitidis postexposure prophylaxis 


Recommended 
populations* 


Household members 

Roommates or intimate contacts 

Childcare center workers 

Persons directly exposed to respiratory or oral secretions 

Person seated next to affected person for 28 hr (eg, airline traveler) 


Prophylaxis 
options 


Rifampin 
Ceftriaxone 
Ciprofloxacin (adults only) 


*Regardless of vaccination status. 


appropriate antibiotic therapy. 
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HiB 


Epiglottitis 


« Haemophilus influenzae type b 


¢ Distress (tripod position, sniffing position, stridor) 
« Dysphagia, dysphonia 

e Drooling 

e High fever 


« "Thumbprint sign" (enlarged epiglottis) 


e Endotracheal intubation 
e Antibiotics 


Microbiology 


Clinical features 


Management 


Prevention e Immunization 


e What is the initial treatment for a child with severe respiratory distress and signs of epiglottitis? 
Endotracheal intubation 


Patients may require a surgical airway (eg, tracheotomy, needle cricothyrotomy) if attempts at 
intubation fail. 


broad-spectrum antibiotics should be administered after the patient is stabilized 


Pertussis 


Pertussis 


Microbiology Bordetella pertussis (gram-negative coccobacilli) 


Catarrhal (weeks 1-2): mild cough, rhinitis 


Clinical Paroxysmal (weeks 2-8): severe coughing spells 
inica 
h o + Inspiratory whoop, posttussive emesis, apnea/cyanosis (infants); 

ases 
P posttussive syncope (older patients) 


Convalescent (weeks 8+): symptoms resolve gradually 


Clinical: cough + paroxysmal symptoms &/or pertussis exposure 


X ? o Supportive findings: low-grade/no fever, leukocytosis with 
Diagnosis i a 
lymphocytosis, normal/nonspecific chest x-ray 


Confirmatory: pertussis PCR (sensitive) & culture (specific) 


Treat empirically with macrolide (eg, azithromycin) 
Treatment 


Droplet precautions 


Acellular pertussis vaccine 
Prevention 


Macrolides for close (home/health care) contacts regardless of 
vaccination status 


Pertussis treatment & post-exposure prophylaxis 


Age <1 month Azithromycin x 5 days 


Azithromycin x 5 days 
OR 

Age 21 month Clarithromycin x 7 days 
OR 

Erythromycin x 14 days 


The classic inspiratory whoop and posttussive emesis are often absent in adults, but cough 
can be severe and result in rib fractures, hernia, or subconjunctival hemorrhage. 


¢ What is the recommended treatment for vaccinated close contacts of patients with pertussis? 
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Prophylactic macrolides 


patients who are not fully immunized also require pertussis vaccination in addition to antibiotic 
treatment 


Legionella 


Clues for increasing index of suspicion for Legionella pneumonia 


e Recent travel (especially cruise or hotel stay) within the previous 2 weeks 


Exposure to possibly contaminated water 
p p y e Contaminated potable water in hospitals/nursing homes 


Fever >39 C (102.2 F) 

Bradycardia relative to high fever 

Clinical clues Neurologic symptoms (especially confusion) 
Gastrointestinal symptoms (especially diarrhea) 
Unresponsive to B-lactam & aminoglycoside antibiotics 


Hyponatremia 

Hepatic dysfunction 

Hematuria & proteinuria 

Sputum Gram stain showing many neutrophils but few or no microorganisms 


Laboratory clues 


Pseudomonas 


Antibiotics effective against 
Pseudomonas aeruginosa 


© Ceftazidime (3rd generation) 
e Cefepime (4th generation) 


e Amikacin 
Aminoglycosides e Gentamicin 
e Tobramycin 


e Ciprofloxacin 
Fluoroquinolones 

e Levofloxacin 

e imipenem 
Carbapenems p 

e Meropenem 


Pseudomonas aeruginosa folliculitis (“hot-tub" folliculitis); Most cases develop within hours or a few 
days after swimming in an inadequately chlorinated swimming pool or hot tub. 


Self limited, no treatment required. 


9 M/C cause of folliculitis/purulent skin infections is S. Aureus 


E.Coli 


e Why is empiric antibiotic therapy avoided in patients with suspected enterohemorrhagic E. 
coli (EHEC) infection? 


May increase risk of HUS 
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Antibiotics eradicate the bacteria, which can lead to increased release of toxins that exacerbate 
course of disease 


Vibrio 


Vibrio vulnificus 


e Gram-negative, free-living in marine environments 
Epidemiology |e Ingestion (oysters) or wound infection 
e f Risk in those with liver disease* (cirrhosis, hepatitis) 


Rapidly progressive (often <12 hours) 
Manifestations Septicemia - septic shock, bullous lesions 


e Cellulitis - hemorrhagic bullae, necrotizing fasciitis 


e Blood & wound cultures 


e Empiric in those with likely illness as highly fatal 
Treatment $ i 
e Intravenous ceftriaxone + doxycycline 


*Hereditary hemochromatosis is particularly high risk as iron acts as a growth catalyst. 


Lyme 


Lyme disease prevention 


Grasp with small forceps as close to skin as possible 


Tick removal 
Pull firmly upwards without twisting 


Ixodes scapularis (deer tick) identified 

Tick attached for 236 hours or engorged 

Prophylaxis started within 72 hours of tick removal 

Local Borrelia burgdorferi infection rate 220% (eg, New England) 
No contraindications to doxycycline (eg, pregnancy) 


Prophylaxis criteria 
(must meet all 5) 


Antimicrobial prophylaxis | e Single-dose doxycycline 


e What is the next step in management for a patient that notices a tick on the leg with surrounding 
erythema after spending the past day outside? 


Remove the tick with tweezers and reassure 


prophylaxis for Lyme disease is not required if the tick is attached for < 36 hours 


Syphilis 


Syphilis manifestations Neurosyphilis 


Primary | • Painless genital ulcer (chancre) 


Meningitis 
¢ Diffuse rash (palms & soles) o : itis & £ as 
mene denona (enirocuean) cular: uveitis & optic neuritis 
Secondary | + Condyloma latum Otologic: hearing loss & tinnitus 
* Oral lesions Meningovascular: meningitis + ischemic stroke 
e Hepatitis 


General paresis: progressive dementia 
Tabes dorsalis: sensory ataxia & lancinating pains 


Latent + Asymptomatic 


CNS (tabes dorsalis, dementia) 


Tertiary Cardiovascular (aortic aneurysm/insufficiency) 
Cutaneous (gummas) 


CNS = central nervous system. 


Short Subjects 
https://t.me/usmleinnercircle 807 


? 


The middle cerebral artery is most 
often affected, and arteriography usually 
shows signs of vasculitis, such as focal 
segmental arterial narrowing. 


9 The presence of epitrochlear LAD is particularly characteristic of secondary syphilis 


Tabes dorsalis 


Epidemiology 


Pathogenesis 


e Years — decades after initial infection 
e Increased incidence/more rapid progression in those with HIV 


e Treponema pallidum directly damages dorsal sensory roots 
e Secondary degeneration of the dorsal columns 


e Sensory ataxia 


Clinical findings 


e Lancinating pains 
e Neurogenic urinary incontinence 
Associated with Argyll Robertson pupils 


Treatment e 10-14 days of intravenous penicillin G 


Syphilis: diagnostic serology 


e Antibody to cardiolipin-cholesterol-lecithin antigen 
Nontreponemal e Quantitative (titers) 

(RPR, VDRL) e Possible negative result in early infection 
e Decrease in titers confirms treatment 


e Antibody to treponemal antigens 
Treponemal e Qualitative (reactive/nonreactive) 

(FTA-ABS, TP-EIA) e Greater sensitivity in early infection 

e Positive even after treatment 


FTA-ABS = fluorescent treponemal antibody absorption; RPR = rapid plasma reagin; 
TP-EIA = Treponema pallidum enzyme immunoassay. 


Syphilis treatment 


Early latent (asymptomatic)* 


Stage First line Alternate 
Primary (chancre) 
Secondary (diffuse rash) Penicillin G IM x 1 Doxycycline x 14 days 


Late latent (asymptomatic)* 


Tertiary (eg, CV, gummata) 


Penicillin G IM x 3 


Doxycycline x 28 days 


Neurosyphilis 


a Penicillin 
(eg, meningitis, ocular) 


G IV x 10-14 days 


Ceftriaxone IV x 14 days** 


infection >1 year. 


ceftriaxone can be used in those unable to be desensitized 


CV = cardiovascular; IM = intramuscular, IV = intravenous. 


*Early latent = asymptomatic with infection <1 year; Late latent = asymptomatic with unknown duration of infection or 


**Penicillin desensitization followed by IV penicillin is preferred for those with penicillin allergy who have neurosyphilis; 


Allergy = doxycycline 


Allergy + neurosyphilis/ or pregnancy = desensitization to penicillin 
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9 Primary syphilis manifests with a painless papule that ulcerates over time (chancre). Syphilitic 
chancres are usually treated with antibiotics (penicillin) but otherwise resolve spontaneously 
within 3-6 weeks. 


vs a patient who had a penile ulcer for several months, making cancer more likely. 


¢ All patients with syphilis require nontreponemal titers (eg, RPR) at the time of treatment and again at 
6-12 months to ensure adequate response (a 4-fold drop in titers). 


especially important for patients receiving alternate regimens because the risk of treatment failure is 


greater 
Jarisch-Herxheimer reaction 
y i ¢ 6-48 hours after initiating treatment for syphilis (most commonly primary or secondary) 
Epidemiology 3 3 i PEIN 
e May also be seen with treatment of other spirochete diseases (eg, Lyme disease, leptospirosis) 
aa ; e Acute onset of fever, chills, myalgias 
Clinical presentation 

e Rash progression in secondary syphilis 
+ Supportive (IV fluids, acetaminophen, NSAIDs) 

Treatment 5 Sen cin 
» Typically self-limiting within 48 hours of onset 

IV = intravenous; NSAIDs = nonsteroidal anti-inflammatory drugs. 
Mycoplasma 


Mycoplasma pneumonia 


Respiratory droplets 
Close quarters/young (eg, school, military) 
Fall or winter 


Epidemiology 


Indolent headache, malaise, fever, persistent dry cough 


Clinical + Pharyngitis (nonexudative) 
+ Macular/vesicular rash 
+ Normal leukocyte count 
Diagnostic | + Subclinical hemolytic anemia (cold agglutinins) 
+ Interstitial infiltrate (chest x-ray) 
« Usually empiric 
Treatment Pols 


Macrolide or respiratory fluoroquinolone 


e Unlike typical causes of CAP (eg, Streptococcus pneumoniae), which cause lobar infiltrate on chest x- 
ray, patients with M pneumoniae usually have bilateral reticulonodular or patchy pulmonary 
infiltrates. 


9 Dry cough differential: Mycoplasma, Viruses, Coxiella, Pneumocystis, Chlamydia 


Rickettsia 
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Rocky Mountain spotted fever 


Rickettsia rickettsii infection 
Transmitted by tick bite 
Peaks in summer 


Epidemiology 


Nonspecific fever, headache, myalgia, arthralgia 
Macular & petechial rash on wrists/ankles 
Can develop complications of encephalitis, pulmonary edema, bleeding, shock 


Clinical features 


| Platelets 
{ Sodium 
t AST & ALT 


Laboratory findings 


e Rickettsia serology 


Di ; 
saa e Skin biopsy 


Treatment e Doxycycline 


ALT = alanine transaminase; AST = aspartate transaminase. 


Ehrlichiosis 


Human monocytic ehrlichiosis 
Epidemiolo e Transmitted by tick vector (lone star tick) 
P SY e Seen in southeastern & south central United States 


e Flu-like illness (high fever, headache, myalgias, chills) 
Clinical e Neurologic symptoms (confusion) 
manifestations | e Rash is uncommon (<30% in adults) (“Rocky Mountain spotted 


fever without the spots”) 


Laboratory e Leukopenia & thrombocytopenia 
findings Elevated liver enzymes & lactate dehydrogenase 
A à e intracytoplasmic morulae in monocytes 
Diagnosis s n : r a 
e Polymerase chain reaction testing for E chaffeensis/E ewingii 
e Empiric doxycycline while awaiting confirmatory testing 


Lyme disease and Rocky Mountain spotted fever are less likely given the absence of rash; 


Babesiosis will have leukocytosis and is in Northeast 


Tularemia 


Tularemia 


Transmission: 


o Wild animal (eg, hare, rabbit) hunting/skinning 


Epidemiolo 
p Ey o Tick or mosquito bite 
o Bioterrorism agent 
e Nonspecific systemic symptoms (fever, malaise) 
e Ulceroglandular disease 
Common manifestations o Single papuloulcerative lesion (sometimes absent) 


o Tender, suppurative regional lymphadenopathy 
e Pneumonia 


Poorly staining, gram-negative coccobacillus 
Microbiology e Most strains require cysteine for growth 
e Evades most immune defenses & replicates within macrophages/neutrophils 


e Introduction of infected material into an eye (eg, splashing, rubbing with a contaminated hand) results in 
a less common clinical syndrome called oculoglandular disease. 


This form of tularemia usually presents with eye pain, photophobia, conjunctival 
erythema/purulence, and conjunctival ulcers. 
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Common causes of ulceroglandular syndrome 


Syndrome Transmission Manifestations 


Hunting/skinning wild animals (eg, hares, rabbits) | e Single skin ulcer 
Tularemia e Tick/mosquito bite e Regional suppurative lymphadenitis 
Bioterrorism weapon e Fever 


e Subacute/chronic 

e Papuloulcerative lesion 

e New lesions up lymphatic chain 
e No fever or purulence 


Sporotrichosis e Gardening or landscaping 


e Feline scratch/bite 


Papule in area of transmission 


Catscratch disease a 5 
Prominent, tender regional lymphadenopathy 


e Flea bite from infected feline 


Melioidosis 


e Uncommon infection caused by the facultative intracellular gram-negative bacilli Burkholderia 
pseudomallei. 


¢ Transmitted primarily when contaminated soil or water gets inoculated in subcutaneous tissue. 


Severe disease is rare in healthy individuals, but those with diabetes mellitus, excessive alcohol 
use, or chronic lung/kidney disease are at higher risk of fulminant infection. 


The following manifestations may occur: 


e Pneumonia is the most common manifestation and usually presents with high fever, cough, rigors, 
respiratory distress, and (Sometimes) shock. Chest imaging typically shows bilateral opacities. 


e Skin ulcers/abscesses occur in approximately 25% of cases and frequently appear as purple- 
colored lesions. 


e Organ abscesses in the kidney, prostate, spleen, and liver occur in a minority of cases. 
Gram stain will reveal gram-negative rods that exhibit bipolar staining with a safety pin appearance. 


Treatment requires ceftazidime or a carbapenem for the acute infection followed by several months of 
trimethoprim-sulfamethoxazole to eradicate the organism completely. 


Fusobacterium 


e Lemierre syndrome (LS) is caused by an oropharyngeal infection, usually pharyngitis or tonsillitis, 
that leads to local invasion of the lateral pharyngeal wall and infection of the neurovascular bundle, 
especially the internal jugular vein. 


Thrombosis of this vein allows dissemination of septic emboli to distal sites particularly lungs. 


LS should be considered in any toxic-appearing patient with respiratory difficulties and 
significant neck swelling or tenderness in the week following an oropharyngeal infection. 


Fungus 
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Montana Á j 
v 


Nant 
| Pennsylvania >] 
a een 


Colorado 


Georgia 


Louisiana 


e Mississippi and Ohio River basins: Histoplasma and Blastomyces 


e South-Western: Coccidioides 


e Latin America: « Paracoccidiodomycosis 


Blastomycosis 


Epidemiology and extrapulmonary clinical manifestations of endemic mycoses 


| Syndrome e| Epidemiology Clinical clues 


Cutaneous plaques/ulcerations 
Mississippi/Ohio River Valley | e Bone lesions with sinus tracts 
Midwestern United States Genitourinary involvement 

CNS involvement (very rare) 


Hilar/mediastinal lymphadenopathy | 
Mississippi/Ohio River Valley Hepatosplenomegaly 
Histopl: i 
Central & South America Pancytopenia 
Adrenal insufficiency 


Skin lesions 


Southern Arizona/California Lymph node involvement 
Meningitis 


Coccidioidomycosis 


Histoplasmosis 
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Disseminated histoplasmosis 


Temperate regions worldwide 
Epidemiology | e Soil contaminated by bird or bat droppings 
t Dose exposure or immunocompromised (eg, AIDS) 


Systemic (fever, chills, malaise) 
e Weight loss & cachexia 
Symptoms | e Pulmonary (cough, dyspnea) 

e Mucocutaneous lesions (papules, nodules) 
Reticuloendothelial (HSM, LAD) 


Laboratory findings: 
o Pancytopenia 

o Transaminase elevation 

o ? LDH & ferritin 

e Chest x-ray (reticulonodular or interstitial infiltrate) 
Urine/serum histoplasma antigen (t sensitivity/rapid) 
Serology 

Culture (takes 4-6 weeks) 


Diagnosis 


e Amphotericin B (moderate to severe disease &/or HIV positive) 
Itraconazole (mild disease/maintenance) 


Treatment 


HSM = hepatosplenomegaly; LAD = lymphadenopathy; LDH = lactate dehydrogenase. 


e What is the recommended treatment for patients with disseminated histoplasmosis? 


IV Amphotericin B (1-2 weeks), followed by oral itraconazole (> 1 year) 


all patients with HIV who develop PDH should be considered for antiretroviral treatment (usually 


2 weeks after starting antifungal therapy). 


9 Histoplasma most commonly has caseating granulomas but can have non-caseating 


9 Can also cause Erythema Nodosum 


Blastomycosis 


Blastomycosis 


Epidemiology 


South/South Central states, Mississippi & Ohio River valleys, Upper Midwest states, Great Lakes states & Canadian 


provinces 


e Disseminated disease may occur even in immunocompetent patients 


Generally more severe in immunocompromised patients 


Clinical 
features 


Diagnosis 


Lung: acute & chronic pneumonia (usually mild to moderate but may be severe) 


e Skin: wart-like lesions, violaceous nodules, skin ulcers 
e Bone: osteomyelitis 
e Genitourinary: prostatitis, epididymoorchitis 


CNS: meningitis, epidural or brain abscesses 


Culture (blood, sputum, tissue specimens) 
Microscopy (body fluids, sputum, tissue specimens) 
Antigen testing (urine, blood) 


Treatment 


e Mild-to-moderate pulmonary disease, mild disseminated disease: ti e 
Severe pulmonary disease, moderately severe to severe disseminated disease, immunocompromised patients: 


Mild pulmonary disease in immunocompetent patients: 


e What systemic fungi can produce verrucous skin lesions when disseminated? 


Blastomyces 
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Coccidioides 


¢ What is the likely diagnosis in an Army officer in Arizona that presents with pleuritic chest 
pain, fever, arthralgias, and erythematous, tender nodules on the bilateral shins? CXR shows a right 
lower lobe infiltrate. 


Coccidioides immitis infection 


causes community-acquired pneumonia symptoms, often with arthralgias and erythema 
nodosum; endemic to Southwestern U.S. 


Tinea 


Tinea capitis 


Most common in African American children 


Epidemiology | « Transmission via direct contact or from fomite (eg, shared 
combs) 
Clinical e Scaly enthematous patch with hair loss on scalp 
e + black dots in affected area 
features 
e ż tender lymphadenopathy 
Management | « Oral griseofulvin or terbinafine 


Avoid sharing combs and hats 


9 the only Tinea treatment that is oral 


Candida 


¢ The presence of budding yeast in blood cultures should never be considered a contaminant; the 
following treatment is required: 


e Empiric antifungals: Echinocandins (eg, micafungin) are considered first-line, but the infectious 
diseases team should be consulted for antifungal selection/duration and assistance with work-up. 


e Removal of central venous catheter (when present): Source control typically requires removal of 
the central venous catheter because Candida produces a glycocalyx, which forms a protective, sticky 
biofilm that prevents eradication. 


e Evaluation for metastatic infection: All patients with candidemia require ophthalmologic 
consultation to evaluate for endophthalmitis. 


o Echocardiography is often required in those with persistent positive blood cultures to rule out 
infective endocarditis 


9 Serum beta-D-glucan antigen can be used as a rapid indicator of possible infection 


Aspergillus 
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Invasive aspergillosis Chronic pulmonary aspergillosis* 


Risk factors |e Immunocompromise (neutropenia, glucocorticoids, HIV) | e Lung disease/damage (cavitary tuberculosis) 


Triad of fever, chest pain, hemoptysis 
Pulmonary nodules with halo sign 
Manifestations Positive cultures 


e >3 months: weight loss (>90%), cough, hemoptysis, 
fatigue 


on : Cavity lesion + fungus ball 
Positive cell wall biomarkers (galactomannan, B-D- 


Positive Aspergillus IgG serology 
glucan) 


Resect aspergilloma (if possible) 
Management Voriconazole + caspofungin Azole medication (voriconazole) 


Embolization (if severe hemoptysis) 


*Simple aspergilloma (fungus ball in preexisting lung cavity) is a form of chronic pulmonary aspergillosis but is usually quiescent with occasional 
hemoptysis. 


ign. a. Invasive aspergillosis in a patient with 
/ image shows halo sign (arrows). b. Sunshine. 


Nodules with surrounding ground-glass opacities. 


Cryptococcus 


e C neoformans replicates in the central nervous system and clogs the arachnoid villi with yeast 
components and capsular polysaccharides, leading to CSF outflow obstruction and increased 
intracranial pressure (ICP) 


Patients also frequently have fever, malaise, and umbilicated skin lesions that resemble molluscum 
contagiosum (due to hematogenous dissemination to the skin). 


Brain imaging is usually normal but may show signs of increased ICP such as enlarged ventricles. The 
diagnosis is generally made with lumbar puncture (LP), measurement of CSF pressure, analysis of CSF, 
and capsular polysaccharide antigen testing or India ink stain. 


Cryptococcal meningoencephalitis 


e Headache, fever & malaise 
Presentation e Develops over 2 weeks (subacute) 
e Can be more acute & severe in HIV 


Cerebrospinal fluid 
High opening pressure 
Low glucose, high protein 
Diagnosis White blood cells <50/uL with mononuclear predominance 
Transparent capsule seen with India ink stain 
Cryptococcal antigen positive 
Culture on Sabouraud agar 


Initial 
Amphi i ith fl in 
Treatment oe otericin B with flucytosine 
Maintenance 
e Fluconazole 
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e What is the likely diagnosis in a patient with poorly controlled HIV that presents with one week of 
worsening fatigue, headache, and fever? Physical exam reveals bilateral papilledema. Brain MRI is 
normal. 


Cryptococcal meningoencephalitis 
Papilledema and headache represent increased ICP 


Patients with HIV who have subacute-onset of low grade fever, headache, and signs of 
ICP (papilledema, vomiting) should be avaluated for cryptococcal meningitis 


Sporotrichosis 


Sporotrichosis 


Sporothrix schenckii (dimorphic fungus) 
Epidemiology Decaying plant matter/soil 
Gardeners & landscapers 


Subacute/chronic 
Skin papule — ulceration with nonpurulent, odorless 


drainage 
Proximal lesions along lymphatic chain 
Lymphadenopathy, deeper spread & systemic symptoms 


Manifestations 


are rare 
Diagnosis « Cultures (aspirate fluid or biopsy) 
Treatment + 3-6 months of oral itraconazole 


Can present with no lymphadenopathy which helps rule out other diagnoses (e.g. cat scratch 


fever) 
Pneumocystis 
Pneumocystis jirovecii pneumonia 
Clinical + Indolent (HIV) or acute respiratory failure (immunocompromised) 
+ Fever, dry cough, | oxygen levels 
+ t LDH level 
Workup + Diffuse reticular infiltrates on imaging 
+ Induced sputum or BAL (stain) 
+ TMP-SMX 
Treatment 
« Prednisone if | oxygen levels 
a . TMP-SMX 
Prevention z A s 
« Antiretrovirals (in HIV) 
Patients with HIV require prophylaxis to prevent Pneumocystis jirovecii pneumonia with CD4 counts <200/mm?*. 


Severe hypoxia and bilateral interstitial infiltrates in an HIV patient with CD4+ < 200/mm3 
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Pneumocystis jiroveci pneumonia 


inl ole 


Normal chest x-ray Bilateral interstitial infiltrates 


DUWorld 


« First test should be to get sample via induced sputum, but if unrevealing, then bronchoscopy 
with bronchoalveolar lavage 


If sputum is positive, no need for BAL 


Adverse effects of drug regimens for Pneumocystis 
pneumonia 


Trimethoprim-sulfamethoxazole (IV for acutely ill, oral for 
Preferred | non-acutely ill patients) 


regimen e Rash, neutropenia, hyperkalemia, elevated 
transaminases 


Pentamidine (IV) 


e Nephrotoxicity, hypotension, hypoglycemia, cardiac 
arrhythmias, pancreatitis, elevated transaminases 


Atovaquone (oral) 


e Gastrointestinal distress, rash 
Alternate 
regimens Trimethoprim + dapsone (both oral) 


e Dapsone: Hemolytic anemia (check for G6PD deficiency) 


Clindamycin (IV or oral) + primaquine (oral) 


e Primaquine: Methemoglobinemia, hemolytic anemia 
(check for G6PD deficiency) 


Add corticosteroids if PaO2 <70 mm Hg or A-a gradient 235 mm Hg on room air. 


A-a = alveolar-arterial; G6PD = glucose-6-phosphate dehydrogenase; IV = intravenous; 
PaO) = arterial partial pressure of oxygen. 


e When should steroids be added to Pneumocystic pneumonia? 


Indications include: 


e aPaO2 <70 mm Hg 
e analveolar-arterial (A-a) gradient 235 mm Hg, or 


e pulse oximetry <92% on room air. 


Parasite 


Giardia 
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Giardiasis 


Risk factors 


Contaminated food or water 
Fecal incontinence & crowding (eg, day care, nursing home) 


Immunodeficiency (eg, CVID, IgA deficiency, CF, HIV) 


Pathogenesis 


Villous blunting, disruption of epithelial tight junctions, loss of brush border enzymes — malabsorption 


Clinical features 


Subacute (<4 weeks) or chronic (months) 

Loose, oily, nonbloody stools 

Bloating, flatulence 

Weight loss, decreased linear velocity (children), vitamin deficiencies 


Diagnosis 


Stool antigen or PCR testing (t sensitivity) 
Stool microscopy (| sensitivity) 


Treatment 


First-line: tinidazole or nitazoxanide 

Alternate: metronidazole (children) 

Pregnancy (first trimester): paromomycin 

Refractory/recurrent symptoms: evaluation for immunodeficiency 


CF = cystic fibrosis; CVID = common variable immunodeficiency. 


Malaria 


The hallmark is cyclical fever 


Anemia and thrombocytopenia are classic. PBS gold standard. 


e When should a patient visiting a malaria endemic country take chemoprophylactics (e.g. mefloquine)? 


> 2 weeks prior to travel, during the stay, and 4 weeks after returning 


e e.g. Africa, Asia (including India), and Oceania (everywhere except parts of Carib and Central 


America basically) 


e Chemoprophylaxis cannot prevent infection but suppresses course by killing parasite before it 
causes severe infection 


9 Babesiosis has similar presentation but seen in NE and Midwest U.S. 


Babesiosis 


9 B microti coinfection is often suspected when a patient with Lyme disease still has fever after 
48 hours of antimicrobial therapy and/or anemia, thrombocytopenia, or leukopenia. 
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Babesiosis 


e Babesia microti 


Epidemiology Ixodes scapularis tick bite (Lyme disease & HGA) 


Northeastern United States 


Fever, fatigue, myalgias, headache (flu-like symptoms) 


Manifestations If severe: ARDS, CHF, DIC, splenic rupture 


e Anemia, thrombocytopenia, + bilirubin/LDH/LFTs 


e Thin blood smear - intraerythrocytic rings ("Maltese cross") 
Treatment e Atovaquone + azithromycin 
e Quinine + clindamycin (if severe) 


ARDS = acute respiratory distress syndrome; CHF = congestive heart failure; DIC = disseminated 
intravascular coagulation; HGA = human granulocytic anaplasmosis; LDH = lactate dehydrogenase; 
LFTs = liver function tests. 
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Babesiosis 


e What is the likely diagnosis in a patient that presents with flu-like symptoms without a rash after being 


bitten by a tick two weeks ago in the Northeast? Laboratory exam 
reveals leukocytosis, thrombocytopenia, and signs of hemolytic anemia. 


Babesiosis 


Lyme disease and Rocky Mountain spotted fever are less likely given the absence of rash; 


Erlichiosis also presents without a rash (“spotless RMSF”), but not likely given 
the leukocytosis and signs of intravascular hemolysis (has leukopenia, thrombocytopenia) 


Ehrlichiosis has leukopenia and is in southeast 


Trichinella 


Clinical features of trichinellosis 


Epidemiology & life 
cycle 


Clinical presentation 


Echinococcus 


Short Subjects 


Ingestion of undercooked meat (usually pork) 

More endemic in Mexico, China, Thailand, parts of central Europe & Argentina 

Gastric acid releases larvae (within 1st week of ingestion) that invade the small intestine & develop into 
worms 

Female worms release larvae (up to 4 weeks later) that migrate & encyst in striated muscle 


Intestinal stage (within a week of ingestion) 
e Can be asymptomatic or include abdominal pain, nausea, vomiting & diarrhea 


Muscle stage (up to 4 weeks after ingestion) 
e Myositis 


https://t.me/usmleinnercircle 


819 


Echinococcus granulosus 


e Dog tapeworm (sheep intermediate host) 
Epidemiology | e Rural, developing countries (eg, South America, Middle East) 
e Humans are incidental hosts (egg ingestion) 


Initially asymptomatic (often for years) 
Liver cyst (most common) 
Manifestations o Mass effect: RUQ pain, nausea, vomiting, hepatomegaly 
o Rupture: fever, eosinophilia 
Lung cyst: cough, chest pain, hemoptysis 


Large, smooth hydatid cyst often with internal septations on imaging 


Di z 
aite IgG E granulosus serology 


Albendazole 
Treatment Percutaneous therapy (>5 cm or septations) 
Surgery (if rupture) 


RUQ = right upper quadrant. 


e What is the likely diagnosis in an afebrile farmer with RUQ pain and a smooth, round 
hepatic cyst with septations and eggshell calcifications on ultrasound? 


Echinococcus granulosus infection 


lack of fever and cystic lesion favor echinococcus rather than entamoeba histolytica (febrile 
with a smooth, cystic subcapsular mass) 


U/S shows hepatic cyst with daughter cysts (internal septations) 


Virus 


HSV 


Herpes simplex virus (HSV) encephalitis Herpes encephalitis 


Fever 
Headache 
Clinical findings Seizure 
Altered mental status (eg, confusion, agitation) 
+ Focal neurologic findings (eg, hemiparesis, cranial nerve palsies, ataxia) 


Inflammation (hyperintensity) 
affecting left temporal lobe 


LAN 


CSF analysis: 


o + WBCs (t lymphocytes), 1 RBCs 
Diagnostic findings o f Protein, normal glucose 

o HSV DNA on PCR 

Brain MRI: temporal lobe hemorrhage/edema 


Treatment e Intravenous acyclovir 


CSF = cerebrospinal fluid; WBCs = white blood cells; RBCs = red blood cells. 


~~ 


Acute onset <1 week 


e Primary genital herpes is associated with high risk for recurrence, with less frequent recurrences over 
time in immunocompetent individuals. 


treatment with antiviral medications (e.g. acyclovir) can speed resolution of outbreaks and decrease 
recurrences 
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C meon [oas O freee 
Ce oe s 
Comon femen e 


e Fever 

e Pharyngitis 

e Erythematous gingiva 

e Clusters of vesicles on anterior oral mucosa/lips 


Posterior oropharynx helps differentiate herpangina 


e Fever 
Clinical features | e Pharyngitis 
e Gray vesicles/ulcers on oropharynx 


Herpangina 


Vesicles on posterior 
\__ oropharynx from 
coxsackievirus 


9 Viral culture should be taken from the base of a vesicle that has just been deroofed, not the 
blister fluid. 


Coxsackie 


Pleurodynia, also known as Bornholm disease, is an acute viral illness often caused by coxsackievirus 
group B, among other viruses. It presents with fever, headache, and characteristic, paroxysmal spasms 
of the muscles of the chest wall with pleuritic chest pain. 


Pleurodynia tends to occur in epidemic outbreaks during the summer months. Patients may present 
with leukocytosis or increased serum concentrations of creatine kinase caused by muscle 
inflammation. 


The disease is usually self-limiting and resolves over several days to a week. 


Varicella 


Herpes zoster (shingles) 


Pathogenesis | + Reactivation of varicella-zoster virus from sensory nerve ganglion 


+ Prodromal phase: itching, tingling, burning in dermatomal distribution 


Clinical features | + Rash: grouped papules & vesicles on erythematous base; ulceration & crusting; acute neuritic pain 
+ Postherpetic neuralgia: persistent neuritic pain >4 months after rash onset 


Treatment + Antiviral therapy: acyclovir, valacyclovir, famciclovir 
+ Postherpetic neuralgia: tricyclic antidepressants, pregabalin, gabapentin 
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Classification of herpes zoster pain 


Pain 


Timeframe 


Treatment 


Acute herpetic neuralgia 


Persists $30 days from rash onset 


NSAIDs, analgesics 


Subacute herpetic neur: 


Persists >30 days but resolves within 4 months of 


algia NSAIDs, analgesics 


rash onset 


Postherpetic neuralgia 


Persists >4 months from rash onset 


pregabalin 


Tricyclic antidepressants, gabapentin, 


NSAID = nonsteroidal anti-inflammatory drug. 


¢ Antiviral therapy (eg, valacyclovir) can shorten the course of acute shingles and reduce the risk of 


PHN. 


However, PHN is not associated with ongoing viral replication, and antiviral therapy has no benefits. 


TCA Cli in Heart patients 


¢ Herpes zoster oticus (ie, Ramsay Hunt syndrome): 


e Ear pain 


e Facial weakness 


e Vesicular rash in the external auditory canal (EAC). 


Epidemiology 


Treatment 


Prevention 


Chickenpox (varicella) 


e Primary infection with VZV 
e Transmission via direct contact or aerosol droplets 


e High risk: adolescents, adults, inmunocompromised individuals, pregnant women, newborns 


e Prodrome (eg, fever, malaise) 
Clinical features | e Pruritic macules, papules & vesicles in successive crops at different stages 
e Complications: skin infection, pneumonia, encephalitis 


e Clinical diagnosis 
e VZV PCR in atypical cases 


e Supportive (eg, antihistamines) 
e Acyclovir for high-risk patients & complicated disease 


e 2 doses of VZV vaccine (age 1 & 4) 


VZV = varicella-zoster virus. 


The treatment includes topical ointments for pruritis such as calamine and pramoxine 


Varicella post-exposure prophylaxis 


History of immunity 
(prior infection or 2 doses of vaccine) 


m 


Observation Immunocompetent Immunocompromised 


vz 


VZIG = varicella-zoster immune globulin. 
©UWorid 


immunocompromised/ pregnant 


gel and acyclovir if immunosuppressed or unvaccinated. 
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Short Subjects 


Varicella (chickenpox) 


Lesion stages 


_ Maculopapular 


Transmission ~ 
Airborne 


Direct contact 
Vesicular 


Pustular 


Crusting 


Vesicular lesions in crops 
& different stages 


VZV = varicella-zoster virus. 
©uWord 


Primary varicella-zoster virus infection (chickenpox) 


9 Infants (age <1 year) outside the neonatal period are not eligible for VZV vaccine and do not 


require immunoglobulin as they are at lower risk than neonates or older children. 


Neonatal varicella-zoster infection 


Fever 


Clinical y 3 $ 
Vesicular eruption (chickenpox) 


features 


Systemic involvement (eg, pneumonia, hepatitis, meningoencephalitis) 


Treatment Acyclovir 


Isolate infant from varicella contact 
Prevention 
delivery 


Administer varicella-zoster immune globulin to infant if maternal infection developed 5 days before or 2 days after 


9 e While most cases of herpes zoster will be confined to a single dermatome, if a patient with 
zoster has >20 vesicles outside of primary dermatome, then they qualify as having 


disseminated zoster 


Key idea: Patients with disseminated zoster need to be on airborne/contact precautions and 
should receive a chest x-ray and testing of LFTs because it most commonly involves the 


lungs and liver 


EBV 
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Infectious mononucleosis 


Etiology e Epstein-Barr virus most common 


e Fever 
e Tonsillitis/pharyngitis + exudates 
Posterior or diffuse cervical lymphadenopathy 
Significant fatigue 
+ Hepatosplenomegaly 
+ Rash after amoxicillin 


Clinical features 


Positive heterophile antibody (Monospot) test (25% false-negative rate during 1st week of illness) 
Diagnostic findings Atypical lymphocytosis 
Transient hepatitis 


Management e Avoid sports for 23 weeks (contact sports 24 weeks) due to the risk of splenic rupture 


Supportive Care Only. 


e What is the likely diagnosis in a young adult that presents with two-days of sore 
throat, enlarged/erythematous tonsils, lymphadenopathy, and splenomegaly? Many variant forms of 
lymphocytes are seen on peripheral smear despite a negative heterophile antibody test. 


Infectious mononucleosis 


Heterophile antibodies may be falsely negative early in the illness; atypical lymphocytes are 
suggestive of infectious mononucleosis 


The heterophile antibody test is not accurate in children age <4, for whom serum anti-EBV 
antibody testing is recommended instead. 


¢ Infectious mononucleosis often presents with fever, exudative pharyngitis, and Tender 
lymphadenopathy, especially of the posterior cervical nodes. 


Pharyngitis (viral, Group A Strep) may have anterior cervical LN 


¢ What is the recommended treatment for a patient with infectious mononucleosis that presents 
with difficulty swallowing and laboured breathing? 


IV corticosteroids 


acute airway obstruction is a rare but potentially fatal complication of infectious mononucleosis 


e Acute airway obstruction 


Complications | e Autoimmune hemolytic anemia & thrombocytopenia 
e Splenic rupture 


CMV 
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Congenital cytomegalovirus Congenital cytomegalovirus infection 


Most common congenital infection 
Epidemiology Transmission: bodily fluids (eg, urine, saliva) 
Main risk factor: caring for young children 


Growth restriction & microcephaly 
Periventricular calcifications 
Hepatosplenomegaly 
Thrombocytopenia 


Clinical features 


PCR testing 
Viral culture of urine/saliva 


e Antiviral therapy (eg, valganciclovir) if symptomatic 


Diagnosis 


e Zika: Intracerebral Calcifications 


e Toxoplasma: Diffuse Parenchymal Calcification 


Herpes Virus 6 


Roseola infantum 


Microbiology | e HHV-6 most common 


Epidemiology | e Age <2 years 


e 3-5 days of high fever followed by 
blanching maculopapular rash 


Clinical 


features 


Treatment 


HHV-6 = human herpesvirus 6. 


HPV 


Genital warts (condylomata acuminata) 


Etiology e HPV6&11 


Multiple pink or skin-colored lesions 
Clinical | ° SUUPIOP 


features e Lesions ranging from smooth, flattened papules 
to exophytic/cauliflower-like growths 


e Chemical: Podophyllin resin, trichloroacetic acid 
Treatment e Immunologic: Imiquimod 


e Surgical: Cryotherapy, laser therapy, excision 


e Vaccination 
e Barrier contraception 
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e What is the likely diagnosis in a young sexually active woman that presents with multiple papular 
lesions around the vagina? Some lesions bleed with manipulation. 


Condylomata acuminata (genital warts) 


In contrast, condyloma lata (secondary syphilis) typically causes flat, velvety lesions 


9 HIV screening should be offered to patients with a new diagnosis of HPV. 


9 Perinatal HPV transmission can result in juvenile-onset respiratory papillomatosis, a rare 
complication in which condylomata acuminata form on a child's larynx and/or vocal cords, 
resulting in stridor, chronic hoarseness, or cough. 


However, cesarean delivery does not reduce the risk of vertical transmission and is therefore 
reserved for large condylomata that block the introitus or pose a bleeding risk with vaginal 
delivery. 


Hepatitis 
¢ Postexposure prophylaxis with hepatitis A vaccine or hepatitis A immune globulin should be 
considered in a number of groups, including: 


e Close personal contacts (eg, sexual contacts, household contacts) of hepatitis A-infected 
patients 


e Child care center contacts (eg, staff and children) where staff, children, or household contacts of 
attendees have been infected 


e Food preparation workers whose coworkers have been infected 


Prophylaxis should be given within 2 weeks of exposure; in general, younger patients (age <40) should 


receive hepatitis A vaccine, whereas older patients (age >41) should receive hepatitis A immune 
globulin. 


e Antiviral treatment for Chronic Hep- B 


1. Nucleoside/nucleotide analogs (tenofovir #1) 
2. Pegylated interferon-A: contraindicated in pregnancy 
3. Liver transplant in cases of end-stage renal disease 


Acute: Supportive 


9 Hep B treatment: Emcitabine, Lamivudine, Tenofovir 


¢ What is the recommended prophylaxis for an unvaccinated healthcare worker that is exposed to blood 
from a hepatitis B positive patient? 


3 doses hepatitis B vaccine and hepatitis B immune globulin 
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e Vaccinated + Ab response = no intervention 

e Vaccinated + no Ab response = Vaccine + Ig 

e Not vaccinated = Vaccine + Ig 
e The diagnosis of hepatitis C requires a 2-step process that requires both positive serologic antibody 
test and a confirmatory molecular test (Hep C virus RNA PCR test). 


Treatment with direct-acting antiviral agents (ledipasvir-sofosbuvir) should also be considered 


9 Patients who received blood transfusions before 1992 should be screened for hepatitis C. 


Clinical features of chronic hepatitis C 


Asymptomatic or nonspecific symptoms (eg, fatigue, anorexia, arthralgia/myalgia) 
Hepatic manifestations: cirrhosis, hepatocellular carcinoma 
Clinical Extrahepatic manifestations 
manifestations o Hematologic: mixed cryoglobulinemia, ITP, autoimmune hemolytic anemia 
o Renal: membranoproliferative glomerulonephritis 
o Dermatologic: porphyria cutanea tarda, lichen planus 


Anti-HCV IgG antibodies (screening): current or past infection 
HCV RNA PCR (confirmatory/diagnostic): active infection 
Laboratory Elevated AST, ALT 
findings Thrombocytopenia (cirrhosis or ITP) 
False-positive antinuclear antibodies & rheumatoid factor 
Liver biopsy: portal triad lymphocytic inflammation, lymphoid follicles, fibrosis & regenerative nodules (cirrhosis) 


ALT = alanine aminotransferase; AST = aspartate aminotransferase; HCV = hepatitis C virus; ITP = immune thrombocytopenia. 


Endocrine: increased risk for diabetes 


Parvovirus 


Parvovirus B19 infection 


Most patients are asymptomatic or have flulike symptoms 

Erythema infectiosum (fifth disease): Fever, nausea & “slapped cheek” rash (more common in children) 
Acute, symmetric arthralgia/arthritis: Hands, wrists, knees & feet (resembles RA) 

Transient pure red cell aplasia; aplastic crisis in patients with underlying hematologic disease (eg, sickle cell) 


Signs & symptoms 


Acute infection 


o B19 IgM antibodies in immunocompetent patients 
Diagnosis o NAAT for B19 DNA in immunocompromised patients 

Previous infection: B19 IgG antibodies (documents immunity) 

Reactivation of previous infection: NAAT for B19 DNA 


NAAT = nucleic acid amplification testing; RA = rheumatoid arthritis. 


e What is the likely diagnosis in a patient with a one-week history of fatigue and bilateral joint 
pain/stiffness for 10 - 15 minutes upon awakening? Patient has also had fatigue and loose-bowel 


movements with skin-itching and patchy redness. She works at a day care center. Labs show a 
normal ESR. 


Parvovirus B19 infection 


May present similar to rheumatoid arthritis in adults, however, it is more transient and there is 
less joint swelling. RA and SLE usually correlate with inflammatory markers (eg ESR). RA and 
SLE are usually more chronic processes (vs. acute onset like this) 
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Nearly 75% of adults develop non-specific rash, but <20% has the characteristic erythema infectiosum 
rash 


Rubella 


Rubella (German measles) 


e Congenital: 
o Sensorineural hearing loss 
o Cataracts 
o Patent ductus arteriosus 
e Children: 
o Fever 


Clinical presentation 


o Cephalocaudal spread of maculopapular rash 
e Adolescents/Adults: 
o Same as children + arthralgias/arthritis 


Diagnosis e Serology 


Prevention e Live attenuated rubella vaccine 


HIV 


Acute HIV infection 
Epidemiology | e Typically presents 2-4 weeks after exposure 


e Mononucleosis-like syndrome (eg, fever, 


Clinical lymphadenopathy, sore throat, arthralgias) 
features Generalized macular rash 


Gastrointestinal symptoms 


Viral load is markedly elevated 
(>100,000 copies/mL) 
Diagnosis HIV antibody testing may be negative 

(not yet seroconverted) 
CD4 count may be normal 
Combination antiretroviral therapy 

Management Partner notification, consider secondary 
prophylaxis 


e What testing should be offered to patient with fever, arthralgias, night- 
sweats, lymphadenopathy, prolonged diarrhea, and mucosal ulcerations? 


HIV testing 


9 Diarrhea, oral ulcerations, and rash (oval, pink/red macular lesions, Non-tender 
Lymphadenopathy, no tonsillar exudates will help differentiate from mononucleosis. 


9 Another common cause (apart from Enteroviruses) of aseptic meningitis in young, sexually 
active adults is acute HIV infection 
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HIV screening indications 


e Age 15-65 (+ younger or older if at risk) 
Initial screening Treatment for tuberculosis 
Treatment for another STD 


IVDU + sex partners 
MSM 


Annual Sex for money or drugs 


(or more frequent) Partner of HIV-positive 
screening 


Patient or partner has had >1 partner since last HIV test 
Homeless shelter living 
Correctional facility incarceration 


Pregnancy 
Additional Occupational exposure to blood/body fluids 
screening Any new STD symptoms 

Suggested: Prior to any new sexual relationship 


IVDU = intravenous drug use; MSM = men who have sex with men; STD = sexually transmitted disease. 
e What screening test(s) for STDs should be offered to an asymptomatic 22-year-old male that is not yet 
sexually active? 
HIV 


testing for HSV, gonorrhea, syphilis, etc. is not needed in this sexually inactive, asymptomatic 


patient 
Common causes of diarrhea in patients with AIDS Opportunistic infections in HIV 
Organism CD4 count Symptoms Infection CD4 cell count Prophylaxis 
e Severe watery diarrhea Trimethoprim-sulfamethoxazole 
Cryptosporidium <180/mm? | e Low-grade fever Proumocysts e <200/mm? OR Alternate therapies: 
e Weight loss forest e Oropharyngeal candidiasis OR |e Dapsone 
e History of PCP infection e Atovaquone 
Watery diarrhea e Pentamidine 
y 2 P a | © Crampy abdominal pain 
Microsporidium/Isosporidium | <100/mm «Weight loss Trimethoprim-sulfamethoxazole 
. 


i Alternate therapies: 
Fever is rare 


Toxoplasma Dapsone plus pyrimethamine plus 
- Hema | r apio kaomna || C0 AAA 5 

e Watery diarrhea gondii leucovorin 

Mycobacterium avium complex | <50/mm? | e High fever (>39 C [102.2 F]) e Atovaquone + pyrimethamine plus 
e Weight loss leucovorin 

E Histopke 
e Frequent, small-volume diarrhea SORasma <150/mm? & endemic area Itraconazole 
e Hematochezia capsulatum 
Cytomegalovirus <50/mm? | e Abdominal pain Close contact with person with 

e Low-grade fever ey chickenpox or shingles & no history | VariZIG or IVIG administered within 4 
e Weight loss of prior disease or negative days of exposure 


antibody to VZV 


Azithromycin for MAC NOT RECOMMENDED anymore 


IVIG = intravenous immune globulin; PCP = Pneumocystis jirovecii pneumonia; VariZIG = human 
varicella immune globulin; VZV = varicella-zoster virus. 


All patients with active CMV also 
require an ocular examination to rule 
out concurrent retinitis. 


e What is the likely chief complaint in a patient diagnosed with Cryptosporidium parvum infection? 
Prolonged, profuse, watery diarrhea (typically 10 - 14 days) 
e What is the likely diagnosis in an HIV patient with a CD4+ count of 25/mm3 that presents with 3 weeks 


of fever, night sweats, abdominal pain, diarrhea, and weight loss? CXR, CMV serology, and PPD are 
all negative. 


Disseminated Mycobacterium avium complex (MAC) infection 
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TB and CMV are less likely given the normal CXR, induration, and negative CMV IgG 


Vaccines for adults with HIV infection 


Vaccine Indications 


HAV All patients without documented immunity to HAV 


HBV All patients without documented immunity to HBV 


All patients age 11-26 
Consider with shared decision-making in patients age 27-45 


HPV 


Influenza e Annually for all patients (inactivated formulation) 


e All patients age 11-18 
e Large groups living in close proximity (eg, college students, members of military 
services, incarcerated individuals) 


Meningococcus 
(serogroups A, C, W, Y) 
e Asplenia or complement deficiency 


Pneumococcus 
e PCV15 followed by PPSV23 


e Tdap once (repeat with each pregnancy in women) 
e Td every 10 years 


Tetanus, diphtheria & pertussis 


Live vaccines (eg, MMR, varicella) are contraindicated if CD4* cell count <200/mm? 


HAV = hepatitis A virus; HBV = hepatitis B virus; HCV = hepatitis C virus; HPV = human papillomavirus; MMR = measles, mumps & rubella; PCV15 = 
15-valent pneumococcal conjugate vaccine; PCV20 = 20-valent pneumococcal conjugate vaccine; PPSV23 = 23-valent pneumococcal polysaccharide 


vaccine; Td = tetanus-diphtheria toxoids booster; Tdap = tetanus—reduced diphtheria—acellular pertussis. 


Occupational HIV postexposure prophylaxis 


High-risk contact 


(prophylaxis recommended) 


Exposure of 


Mucous membrane, nonintact skin, or percutaneous 
exposure 


Exposure to 


e Blood, semen, vaginal secretions, or any body fluid with 
visible blood (uncertain risk: cerebrospinal fluid, 
pleural/pericardial fluid, synovial fluid, peritoneal fluid, 
amniotic fluid) 


Low-risk contact 
(prophylaxis not 
recommended) 


Exposure to 


e Urine, feces, nasal secretions, saliva, sweat, tears 
(with no visible blood) 


Timing 


e Initiate urgently, preferably in the first few hours 
Continue for 28 days 


Regimen 


23-drug regimen recommended: 


e Two nucleotide/nucleoside reverse transcriptase 
inhibitors (eg, tenofovir, emtricitabine) 


Plus 


e Integrase strand transfer inhibitor (eg, raltegravir), 
protease inhibitor, or non-nucleoside reverse 
transcriptase inhibitor 


Zidovudine 


Adverse Effects of HIV Medications 


| Adverse effect 


Anemia 


Stavudine and didanosine 


Peripheral neuropathy and pancreatitis 


Abacavir (HLA B5701) 


Hypersensitivity, Stevens-Johnson reaction 


Protease inhibitors 


Hyperlipidemia, hyperglycemia 


Indinavir 


Nephrolithiasis 


Tenofovir 


Renal insufficiency 
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Approach to odynophagia & dysphagia in patients with HIV 
Suspected esophagitis Mildsymptoms, 
(dysphagia, odynophagia) oral thrush 


Severesymptoms, + Candida likely 
no thrush + Empiric treatment (eg, fluconazole) 
+ Endoscopy if no improvement 
with treatment 


Endoscopy for likely viral 
(eg, herpes simplex virus 
&cytomegalovirus) 

etiology 


White plaques Large linear ulcers 


Vesicles & Aphthous 
round/ovoid ulcers ulcers 
+ Candida likely + Cytomegalovirus likely + Herpes simplex virus Symptomatic 
+ Treat with fluconazole + Treat with ganciclovir likely therapy 


+ Treat with acyclovir 
©uUWorld 


Nystatin is if you only see thrush! 


e Patients with HIV who present with an AIDS defining illness secondary to lack of anti-retroviral 
therapy should be initiated on HAART two weeks after treatment of the infection. 


to prevent immune reconstitution syndrome 


9 Immune reconstitution inflammatory syndrome occurs in patients with HIV within days or 
weeks of antiretroviral initiation. 
It is marked by a paradoxical worsening of concurrent infectious symptoms due to immune 
system improvement 


9 Patients with HIV actually have accelerated cardiovascular disease, even among patients on 
antiretroviral therapy, and therefore given that cardiovascular disease is the #1 cause of 
death in the general public it is easy to imagine that it would also be the #1 cause of death in 
patients with HIV. 


Influenza 


Adults at high risk for influenza complications 


e Age 265 

e Women who are pregnant & up to 2 weeks postpartum 

e Underlying chronic medical illness (eg, chronic pulmonary, cardiovascular, renal, hepatic) 
e immunosuppressed 

e Morbidly obese 

e Residents of nursing homes or long-term care facilities 


e What is the recommended treatment for a middle-aged patient that presents with symptoms related 
to influenza for 4 days? 
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Symptomatic treatment 


treatment with anti-virals (e.g. oseltamivir) is only recommended for those who present within 48 
hours or those with other risk factors (age > 65, chronic medical conditions) 


@ Anti-viral treatment if reported within 48 hours OR high risk patient irrespective of 
symptom duration 


¢ Pneumonia is the most common complication of influenza and is the result of either secondary bacterial 
infection (eg, Streptococcus pneumoniae) or direct viral attack (influenza pneumonia). 


S pneumonia will cause lobar infilterates vs bilateral, diffuse interstitial infiltrates influenza 
pneumonia 


Hospitalise, O2 support and antivirals/ antibiotics 


e What is the likely diagnosis in a college student with a recent viral URI that presents with high-grade 
fever, productive cough with hemoptysis, and leukopenia? CXR reveals bilateral alveolar infiltrates 
and multiple cavitations. 


Community-acquired methicillin-resistant Staphylococcus aureus (CA-MRSA) infection 
CA-MRSA has a predilection for young patients with recent influenza 


CA-MRSA Causes necrotizing pneumonia with multiple cavitary lesions 


Streptococcus pneumoniae is the most common cause of influenza-related bacterial 
pneumonia but is rare in young individuals and less likely to cause cavitary lung lesions. 


Parainfluenza 


Croup (laryngotracheitis) 


Pathogenesis | Parainfluenza viral infection of the larynx & trachea 


+ Age 6 months to 3 years 


Epidemiolo: 
5 EW Fall/early winter 


Inspiratory stridor 


Clinical features Barking cough 


Hoarseness 


Mild (no stridor at rest): Humidified air + corticosteroids 
Moderate/severe (stridor at rest): Corticosteroids + nebulized epinephrine 


Treatment 


. 


Handwashing 


Prevention Decontamination of surfaces 


Ensure proper ventilation 


"seal bark" cough 


¢ The virus spreads from the nasopharyngeal mucosa to the larynx and trachea, causing edema and 
narrowing of proximal trachea (ie, subglottis). 
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Croup 


narrowing —> 


le sign) 


9 The symptoms of laryngotracheitis (croup) often improve upon exposure to cold air. 


RSV 


Bronchiolitis 


Age <2 years 
RSV most common cause 


Epidemiology 


Antecedent nasal congestion/discharge & cough 
e Wheezing/crackles & respiratory distress 
(eg, tachypnea, retractions, nasal flaring) 


Treatment Supportive care 


Apnea (especially age <2 months) 
Respiratory fallin 


Palivizumab for selected infants: 

e <29 weeks gestation 

Prevention e Chronic lung disease of prematurity 

e Hemodynamically significant congenital heart 


Clinical 
presentation 


Complications 


RSV = respiratory syncytial virus. 


Viral bronchiolitis (RSV) 


increased 
interstitial 
markings 


Peribronchial 


¥ cuffing 


RSV = Respiratory syncytial virus. ©uworld 
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e Treatment for bronchiolitis is supportive (eg, nasal suctioning, adequate hydration). Most patients 
can be treated as outpatients with close follow-up to ensure improvement of symptoms. 


o Do not give: B-agonists, steroids, antibiotics 


Chickungunya 


e What is the likely diagnosis in a patient with recent travel to the Caribbean that presents 
with fever, polyarthralgias, and a diffuse maculopapular skin rash? Laboratory exam 
reveals leukopenia and thrombocytopenia. 


Chikungunya fever 


presentation is very similar to Dengue fever (unlikely to be required to differentiate the two in a 
question-- dengue has retro-orbital pain) 


Chikungunya exhibits similar sx to Dengue with an emphasis on bilateral polyarthralgia 


Chikungunya virus infection 


e Tropical/subtropical parts of the Caribbean region, Central/South America, Africa & Asia 


Epidemiolo 
p 9y e Vector: Aedes mosquitoes (also transmit dengue, yellow fever & Zika viruses) 


Incubation period: 3-7 days 


High fever & severe polyarthralgia (almost always present) 
Headache, myalgia, conjunctivitis, maculopapular rash 
Lymphopenia, thrombocytopenia, transaminitis 


Manifestations 


e Supportive care (initial symptoms usually resolve in 7-10 days) 


Management x B i 
e Chronic arthralgia/arthritis frequently occurs (may require methotrexate) 


Rabies 


Human rabies Rabies PEP 
Pathogenesis | Transmission of rabies virus by bite from infected mammal Ae oe ee 
; e United States: Bats (most common), raccoons, skunks, foxes 
Reservoir A 
e Developing world: Dogs J | | i 


Low-risk wild animal High-risk wild animal Pet Livestock or 
Hydrophobia (eg, squirrel, chipmunk, (eg, bat, raccoon, (eg, dog, cat, unknown 
Aerophobia mouse/rat, rabbit) skunk, fox, coyote) ferret) wild animal 
eg Encephalitic : $ 
Clinical Pharyngeal spasm, spastic paralysis 
features Agitation 
No PEP Available Available Contact public 
Paralytic e Ascending flaccid paralysis — for testing? for quarantine? health department 


Yes | No No | Yes 
Postexposure Rabies immune globulin & rabies vaccine immediately after i M | 
prophylaxis exposure to high-risk wild animal 
* Euthanize & test * Start PEP * Observe for 10 days 


; A j P . PEP if rabi iti + No PEP if animal is health 
Coma, respiratory failure & death within weeks Start if rabies test is positive + No PEP if animal is healthy 


PEP = postexposure prophylaxis. 
©UWorld 


Hydrophobia and aerophobia are pathognomonic features 
of encephalitic rabies. 


¢ If prophylaxis is required, what should it should include? 


e Passive immunization: administer Human Rabies Ig 


e Active: Vaccine in 3 IM doses 


If previously immunized against rabies, only vaccine is required (2 doses) 


Small Pox 
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9 Smallpox is a viral illness caused by variola that is characterized by a febrile prodromal 
phase followed by a characteristic vesicular rash with lesions in the same stage of 


development and healing. 


Smallpox has been eradicated from the general population because of global vaccination using 


vaccinia, a live-attenuated poxvirus 


Systemic 


Sepsis 


¢ Baby < 28 days has a fever >100.4 is sepsis until proven other wise (irritability, poor feeding, lethargy) 


Most common bugs? GBS, E. coli, Listeria 


Empiric treatment? Ampicillin, gentamycin 


Neonates with sepsis are often brought in for evaluation due to poor feeding, inconsolability, 


or lethargy. 


Neonatal sepsis 


Etiology 


Group B Streptococcus 
Escherichia coli 
Listeria monocytogenes (age <7 days) 


Clinical features 


Temperature instability (eg, fever, hypothermia) 
CNS signs (eg, lethargy, irritability, apnea) 
Poor feeding 

Respiratory distress (eg, tachypnea, grunting) 
Jaundice 


Evaluation 


Inflammatory markers (ie, CRP, ANC, procalcitonin) 
Blood, urine, CSF cultures* 


Treatment 


Parenteral antibiotics (ampicillin & gentamicin) 


* Limited evaluation (without CSF studies) & outpatient management may be considered in well-appearing, febrile neonates age >21 days. 
ANC = absolute neutrophil count; CRP = c-reactive protein, CSF = cerebrospinal fluid. 


e What is the likely diagnosis in a neonate that presents with hypothermia, hypotonia, 


and leukopenia with bandemia? 


Neonatal sepsis 


signs of neonatal sepsis are non-specific; it may manifest with hypothermia, normothermia or 


hyperthermia, leukocytosis or leukopenia, etc. 


9 Unlike older children and adults, neonates with meningitis do not have nuchal rigidity or 


positive Kernig and Brudzinski signs. 


Instead, neonates are typically irritable, lethargic, and/or hypotonic (eg, weak suck, 
decreased muscle tone), often with a full fontanelle. 


Burns 


e What organisms are common in burns? Treatment? 


e MRSA: (vancomycin) 
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e Pseudomonas (cefepime) 


e Treat empiracally if infection or sepsis occurs 


Immediately after = gram-positive organisms (S. aureus) 


>5 days = gram-negative (Pseudomonas) 


Toxic Shock Syndrome 


e Since there is no test for Toxic Shock Syndrome (S. aureus) and blood cultures are often 


Clinical features of toxic shock syndrome 


Fever usually >38.9 C (102 F) 
Hypotension with systolic BP <90 mm Hg 
Diffuse macular erythroderma 
Skin desquamation, including palms & soles, 1-2 weeks after illness onset 
Multisystem involvement (3 or more systems) 
Gastrointestinal (vomiting &/or diarrhea) 
Muscular (severe myalgias or elevated creatine kinase) 


Mucous membrane hyperemia 

Renal (BUN or serum creatinine >1-2x upper limit of normal) 

Hematologic (platelets <1 00,000/mm’) 

Liver (ALT, AST & total bilirubin >2x upper limit of normal) 

Central nervous system (altered mentation without focal neurological signs) 


ALT = alanine aminotransferase; AST = aspartate transaminase; BP = blood pressure; 
BUN = blood urea nitrogen. 


negative, high index of clinical suspicion is important for diagnosis: 


1. High fever, Hypotension (shock) 


2. Diffuse maculopapular rash (covering palms and soles similar to sunburn) 


3. Multisystem involvement (thrombocytopenia, myalgias, vomiting/diarrhea, AMS, etc.) 


Diarrhea & Vomiting 


Major pathologic mechanisms of foodborne illness 


Staphylococcus aureus 
Bacillus cereus 


Enterotoxin 
ingested 


Enterotoxin 
made in 
intestine 


Bacterial 
epithelial 
invasion 
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Clostridium perfringens 
ETEC/STEC 
Vibrio cholerae 


Campylobacter jejuni 
Nontyphoidal salmonella 
Listeria monocytogenes 


Foodbome disease 


Watery diarrhea 
predominant 


© Quick onset (1-6 hours) 
e Vomiting predominant 
Vomiting 
e Delayed onset (>1 day) 
Watery/bloody diarrhea 


Inflammatory diarrhea 
predominant 


Variable onset 
Watery/bloody diarrhea 
Fever 


Systemic illness (Listeria) 


+ Clostridium 
perfringens 

+ Enterotoxic 
Escherichia coli 


+ Staphylococcus 
aureus 


+ Bacillus cereus 


+ Noroviruses 
(eg, Norwalk) + Enteric viruses 

* Cryptosporidium 

* Cyclospora 


+ Intestinal tapeworms 
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* Salmonella (both 
typhi & non-typhi) 


+ Campylobacter 


+ Shiga toxin producing 
Escherichia coli 


+ Shigella 
+ Enterobacter 


+ Vibrio (usually 
parahaemolyticus) 


+ Yersinia 


Nongastrointestinal 
symptoms 


* Botulism 
(descending paralysis) 


* Ciguatera toxin 
(paresthesia) 


* Scombroid 
(flushing, urticaria) 


+ Listeria (meningitis) 


+ Vibrio vulnificus 
(cellulitis, sepsis) 


+ Hepatitis A (jaundice) 


* Brucellosis 
(fever, arthralgias) 
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Viral gastroenteritis 


e Fecal-oral transmission 
Epidemiology . 


Norovirus: most common among all ages 


e Rotavirus: common in unvaccinated age <2 


e Emesis &/or watery diarrhea 


o Oral for mild dehydration (eg, normal vital signs, dry mucous membranes) 
o Intravenous for severe dehydration (eg, weak/rapid pulse, marked oliguria, t capillary refill 


Clinical features e Abdominal pain 
e + Fever 
Diagnosis Clinical* 
e Fluid repletion 
Treatment 


time) 


e Regular diet (with limited fats & simple sugars) as tolerated 


*Consider bacterial/parasitic pathogens for the following: grossly bloody stools, persistent fever & exposures (eg, international travel, farm animals). 


Bacterial causes of diarrhea 


Bacillus cereus 


Staphylococcus 
aureus 


Clostridium 
difficile 


Clostridium 
perfringens 


e Diarrhea, abdominal cramping 
Ingestion of preformed toxin in starchy foods such as rice 


Vomiting, abdominal pain 
Diarrhea not typical but may occur 
Caused by preformed toxin with rapid onset of symptoms 


Abdominal pain, watery diarrhea, possible fever 
Bloody stools unusual 
Associated with antibiotic exposure 


Brief illness with watery diarrhea, cramps & fever 
Associated with undercooked or unrefrigerated food 


Salmonella 


Vibrio vulnificus 


Escherichia 
coli 


Campylobacter 
species 


Acute infectious diarrhea 


Category 


Clinical features 


Exi li f path 
& stool findings B 


Noninflammatory 


adenovirus) 

© Bacteria 
© Staphylococcus aureus* 
© Bacillus cereus* 
© Clostridium perfringens 
o ETEC 
© Vibrio cholerae 


e Usually watery 
e No fecal RBCs or leukocytes 


o Listeria 


Parasites 
o Giardia 

© Cryptosporidium 
o Cyclospora 


e Viruses (most common) (eg, norovirus, rotavirus, 


Inflammatory 


© Bacteria 
© Nontyphoidal Salmonella 
© Campylobacter 


© Often bloody &/or mucoid 4 a 
e + Fecal RBCs or leukocytes aN 
o Yersinia 
© Vibrio parahaemolyticus 
© Parasite 


o Entamoeba 


Watery diarrhea, fever, abdominal pain & vomiting 
Associated with undercooked foods, especially poultry & eggs 


Antibiotic treatment needed only for severe disease or 
immunocompromised patients 


Vomiting, diarrhea & abdominal pain 
Associated with raw or undercooked shellfish 


May cause invasive, life-threatening disease in 
immunocompromised patients or those with liver disease 


Watery diarrhea, may be bloody if associated with 
enterohemorrhagic (Shiga-toxin producing) strain 


Associated with undercooked beef or foods contaminated with 
bovine feces 


Bloody diarrhea with fever & often bacteremia 


Associated with contaminated food or water, especially during 
travel outside the United States 


Abdominal pain, bloody diarrhea 
Highest incidence in children & young adults 
Associated with raw or undercooked meats 


Approach to suspected acute infectious diarrhea 


High-risk features 
+ Bloody stools or high-grade fever 
+ Severe disease (eg, hospitalized) 


+ Elderly, immunocompromised 
+ Diarrhea >7 days 


I 


Stool studies 
+ Fecal leukocytes 
+ Multiplex PCR testing 
+ Stool culture 


Y 


Inflammatory diarrhea 
+ Bloody stools 
+ (+) fecal leukocytes 


Noninflammatory 
diarrhea 


Non-STEC 


STEC (via PCR) 


l 


*Usually vomiting-predominant. 
ETEC = enterotoxigenic Escherichia coli, RBCs = red blood cells; STEC = Shiga toxin-producing £ coli. 


Short Subjects 


| | 


+ Avoid antibiotics Consider antibiotics for: Supportive care 
due to HUS risk + Severe disease (ie, fluid replacement) 
* Intravenous + Elderly, immunocompromised only 
volume expansion + Pathogens with low infectious 
dose (eg, Shigella) 
“Consider ova & parasite testing for recent travel and/or Clostridioides difficile assay for 
recent antibiotics/hospitalization. 
HUS = hemolytic uremic syndrome, STEC = Shiga toxin-producing Escherichia coli. Ouworid 
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Infectious bloody diarrhea 
Organism History Treatment Complications 
Shiga-toxin—producing Escherichia | e Ingestion of undercooked beef a 
if j e Supportive care e HUS 
coli* e Absence of high fever 

e Less 

e Ingestion of contaminated r commonly 
p e Supportive care 

Shigella food/water ARE EA HUS 
e Antibiotics if severe É $ 
e Outbreaks (eg, day care) e Seizure (in 

children) 
e Ingestion of raw or undercooked e Supportive care 
Campylobacter Ee e GBS 
meat e Antibiotics if severe 
Salmonella e Ingestion of undercooked chicken e Supportive care i 
A 5 Peace e Bacteremia 
(may be nonbloody) e Contact with reptiles e Antibiotics if severe 
*For example, E coli 0157:H7. 
GBS = Guillain-Barré syndrome; HUS = hemolytic uremic syndrome. 
In contrast to E coli 0157:H7 diarrhea, in shigellosis, antibiotics do not increase the risk of HUS. 


e Shigella: high fever, cramping, stools that are initially watery before mucus and/or blood, tenesmus, 
Seizure, rectal prolapse (due to severe rectal inflammation) 


preferentially involves the rectosigmoid region (ie, left lower quadrant); 


9 Lack of fever is typical of infection with STEC/EHEC, although a minority of patients with 
STEC gastroenteritis may have low-grade fever, the presence of a temperature >38.5 C (101.3 


F) suggests an alternate diagnosis. 


9 ETEC: Watery diarrhea within few days 
Giardia: Wattery/ foul smelling diarrhea after 1 week 


Prolonged (22 weeks) travelers’ diarrhea 


Pathogen Clinical features 


Entamoeba e Bloody/mucoid diarrhea 
histolytica e Extraintestinal disease: liver abscess 


Watery/oily, foul-smelling stools 
Bloating, fat malabsorption, weight loss 


Giardia 


Cryptosporidium 


7 Watery diarrhea in immunosuppressed patients 
or Cystoisospora 


Watery diarrhea + blood 
Waxing/waning symptoms 


Cyclospora 


9 When infectious diarrhea is prolonged (22 weeks), the causative pathogen is typically parasitic 
rather than bacterial or viral. 


Genital Ulcers 
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Characteristics of ulcerative sexually transmitted diseases 


Disease Causative agent 


Chancroid Haemophilus ducreyi 


Features of primary lesion 


Multiple & deep ulcers 

Base may have gray to yellow exudate 

Organisms often clump in long parallel strands ("school of 
fish") 


Initial lesion 
painful? 


Herpes simplex virus 


Genital herpes 
Hele 1&2 


Multiple, small, grouped ulcers 

Shallow with erythematous base 

Multinucleated giant cells & intranuclear inclusions (Cowdry 
type A) 


Klebsiella 
granulomatis 


Granuloma inguinale 


(donovanosis) 


Syphilis Treponema pallidum 


Chlamydia 


Lymphogranuloma venereum 
salsa trachomatis 


e Haemophilus ducreyi: Bacterial culture 


Extensive & progressive ulcerative lesions without 
lymphadenopathy 

Base may have granulation-like tissue 

Deeply staining gram-negative intracytoplasmic cysts 
(Donovan bodies) 


Single, indurated, well-circumscribed ulcer 

Nonexudative base 

Painless inguinal lymphadenopathy 

Thin, delicate, corkscrew-shaped organisms on dark-field 
microscopy 


Small & shallow ulcers 

Large, painful, coalesced inguinal lymph nodes ("buboes") 
Intracytoplasmic chlamydial inclusion bodies in epithelial cells 
& leukocytes 


e HSV: PCR Testing; more sensitive and specific than Tzank 


Lymphadenitis 


Lymphadenitis: tender, enlarged, warm nodes 


Lymph node features 


Reassuring Worrisome 
e Soft e Firm or hard 
Palpation e Mobile e Immobile 


<2 cm (normal: <1 cm) | e >2 cm 


Location . 


Localized* 


Generalized or supraclavicular 


Systemic symptoms** | e 


Absent e Present 


*Exception: supraclavicular nodes. 
**Examples include fever & weight loss. 


e What is the next step in management for an asymptomatic adolescent that presents with 
a soft, mobile, non-tender cervical lymph node measuring 1 cm in diameter? 


Observation 


further work-up is indicated if lymphadenopathy persists, the node enlarges, or if symptoms 


develop 


9 Palpable supraclavicular lymph nodes should be considered pathologic until proved 


otherwise because they are associated with gastrointestinal, genitourinary, and pulmonary 


malignancies. 
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Cervical lymphadenitis in children 


Pathogen Key clinical findings 


Acute 


Staphylococcus aureus, 


Most common 
Streptococcus pyogenes 


Suppuration common 


Acute 
History of periodontal disease or dental caries 


Anaerobic bacteria 
(eg, Prevotella spp) 


Acute 
History of contact with infected animal (eg, rabbit) 


Unilateral 


Francisella tularensis 


Chronic 


Mycobacterium avium m 
Nontender, violaceous 


Chronic 


Bartonella h l 
E G RAR Papule at site of cat scratch/bite 


Acute (eg, adenovirus) associated with self-limited URI 
Subacute/chronic (eg, EBV, CMV) associated with mononucleosis symptoms 


Bilateral | Viral 


CMV = cytomegalovirus; EBV = Epstein-Barr virus; URI = upper respiratory infection. 


e Empiric antibiotic therapy for acute, unilateral lymphadenitis is typically with clindamycin or Amoxy- 
Clav 


has activity against MRSA and Streptococcus pyogenes 


Animal Bite 


Microbiolo: e Pasteurella multocida 
gy e Anaerobic bacteria 


e Copious irrigation & cleaning 

e Prophylactic amoxicillin/clavulanate 
e Tetanus booster as indicated 

e Avoid closure 


Management 


What are common pathogens in bite wounds caused by animals? 
e Pasteurella multocida (cats), Capnocytophaga canimorsus (dog), anaerobes 
e Consider rabies in dog bite 
Management? 
e Irrigation and debridement 
e Allow spontaneous closure (unless on face) 
e Antibiotics: Augmentin/ amoxicillin-clavulanate 


e Tetanus if indicated (last vaccine >5 years ago) 


STD 
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Sexually transmitted infection screening* 


e Neisseria gonorrhoeae (eg, NAAT) 

* Chlamydia trachomatis (eg, NAAT) 
Syphilis (eg, RPR) 
HIV (eg, 4th-generation antigen/antibody) 


All patients 


Women only: Trichomonas vaginalis (eg, wet mount) 


Additional testing for certain i 3 f š N 
Herpes simplex virus screening (eg, serology) only when history of characteristic 


populations i 
lesions 


*For patients with active sexually transmitted infection or those who request screening. 


NAAT = nucleic acid amplification testing; RPR = rapid plasma reagin. 


¢ HPV screening is generally reserved for women (eg, cervical) or men who have sex with men (eg, 
anal) 


Routine screening in heterosexual men is not recommended. 


All patients with C trachomatis infection should inform current and recent sexual partners so 
they can get tested and treated; otherwise, reinfection is common. 


Patients who test positive should receive antibiotics immediately and refrain from sexual intercourse 
until treatment is complete. 


All sexual partners from the preceding 2 months should also be tested and treated. 


9 Treat both partners with Trichomonas even if Asymptomatic and also screen for other STD in 
these patients. 


Chlamydia & gonorrhea in women 


e Age <25 
e High-risk sexual behavior 


Risk factors 


e Asymptomatic (most common) 

e Cervicitis 

e Urethritis 

Perihepatitis (Fitz-Hugh—Curtis syndrome) 


Manifestations 


Diagnosis e Nucleic acid amplification testing 


e Empiric: ceftriaxone + doxycycline* 
Treatment e Confirmed chlamydia: doxycycline* 
e Confirmed gonorrhea: ceftriaxone 


e Pelvic inflammatory disease 
e Ectopic pregnancy 

e Infertility 

e Pharyngitis 


Complications 


*Azithromycin in pregnancy. 


Also test for other STD in these pt. 


All sexually active women age <25 are recommended annual screening for C trachomatis 
and N gonorrhoeae, including those with low-risk sexual behavior (eg, monogamous, condom 
use). 

because these two have high prevalence and often asymptomatic 


Infection Control 


Short Subjects 
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Infection control: isolation precautions 


Type Pathogen* Key requirements 


e Bacterial: tuberculosis 

e Viral: primary VZV (chickenpox), disseminated VZV reactivation e Negative pressure room 
(shingles/zoster), dermatomal VZV reactivation (shingles/zoster) in e N95 respirator 
immunocompromised patients, COVID-19, measles 


Airborne 


e Multidrug-resistant organism (eg, MRSA, VRE, ESBL producing) 

e Bacterial: Clostridioides difficile, Escherichia coli 0157:H7 

Contact e Viral: RSV, primary VZV (chickenpox), disseminated VZV reactivation 
(shingles/zoster), dermatomal VZV reactivation (shingles/zoster) in 
immunocompromised patients 


e Gloves & gowns 
e Single-use equipment (eg, stethoscope) 


e Bacterial: Neisseria meningitidis, Haemophilus influenzae type B, 
Droplet Mycoplasma pneumoniae e Mask within 1-2 m (3-6 ft) of patient 
e Viral: influenza virus, adenovirus 


e Hand hygiene 
Standard e Followed for all patients even when no infection is apparent e Gowns/gloves/masks when appropriate (eg, 
during procedures) 


*Precaution is started immediately when infection with pathogen is suspected. 
COVID-19 = coronavirus disease 2019; ESBL = extended-spectrum beta-lactamase; MRSA = methicillin-resistant Staphylococcus aureus; RSV = 


respiratory syncytial virus; VRE = vancomycin-resistant Enterococcus; VZV = varicella-zoster virus. 


25 microns: Droplet 


<5 microns: Airborne precautions (ie, negative-pressure rooms, N95) 


Unlike primary VZV, airborne isolation or contact precautions are not required for 
immunocompetent patients who have secondary dermatomal VZV reactivation (ie, 
shingles/herpes zoster); for such patients, standard precautions are sufficient. 


e What is the best initial step in the management of a hemodynamically stable patient 
with hemoptysis and a high clinical suspicion for tuberculosis? 


Respiratory isolation 


e Visual aids, such as signs on patient doors specifying isolation precautions, can increase adherence 
by doing the following: 


e Optimizing environmental design (eg, sign outside patient's room conveys relevant information to 
health care worker immediately prior to patient contact) 


e Reducing reliance on memory (eg, sign specifies instructions needed for the protocol) 


e Increasing attention through strategically placed alerts (eg, signs are brightly colored and placed 
selectively only where needed) 


Catheter Related Infection 
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Catheter insertion 


Prevention of central line—associated bloodstream infections 


Hand hygiene (prior to use of gloves) 


e Full barrier precautions (eg, mask, sterile gloves, gown, drape) 


Preparation of skin with chlorhexidine solution 
Procedure performed by experienced provider 


Catheter type and site 


e Use of PICCs and tunneled catheters 


e For CVCs, use of subclavian and internal jugular vein sites over femoral vein 


Catheter duration 


Limit duration (eg, <6 days) for CVCs 
Prompt removal of catheter when no longer needed 
Avoid routine replacement of CVCs 


CVC = central venous catheter; PICC = peripherally inserted central catheter. 


e Coagulase-negative staphylococci (CONS) are the most common cause of catheter-related 


bloodstream infection. 


typically occurs >48 hours after catheter insertion. 


Patients with suspected CRBSI should have 2 sets of blood cultures: 1 set from a peripheral site and 1 


set from the catheter. 


This helps differentiate contamination (eg, 1 of 4 cultures is positive) from true infection (eg, 4 of 4 


cultures are positive). 


e Catheter-related bloodstream infections occur approximately once per year in patients with tunneled 


hemodialysis catheters. 


Most cases present with systemic signs of infection (eg, fever, malaise, chills) without localizing 


symptoms. The catheter site frequently appears normal. 


Initial therapy usually includes antibiotics, fluid resuscitation, and removal of the dialysis 


catheter. 
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General Paeds 


9 Neonate: < 28 days 


e By age 12 months, an infants weight should triple and height should increase by 50%. 
weight should double by age 4 months 


Routine newborn care 


Intramuscular vitamin K 
Preventive Erythromycin eye ointment 
Hepatitis B vaccine 


Newborn screen (metabolic/genetic disorders) 
Hyperbilirubinemia 

Screening Hearing screen 
Pre- & post-ductal pulse oximetry (congenital heart disease) 
Hypoglycemia (select populations) 


Pre-ductal (right arm) and post-ductal (either leg) oxygen saturations 


Echocardiogram is indicated for a positive screen (<90% in either extremity, <95% in both 
upper and lower extremities, or >3% difference between upper and lower extremities). 


Neonatal Resuscitation 
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Neonatal resuscitation algorithm 


* Term gestation 
* Good tone 
* Breathing or crying 


No | Yes 
i ! 


Occurs in 
first minute < * Provide warmth Improved + Routine care 


+ Stimulate 


| 
after birth + Clear airway (eg, skin-to-skin) 
* Reevaluate 


HR <100 &/or 
ineffective respirations 


* Initiate positive pressure ventilation 


Bradycardia &/or 
ineffective respirations 


* Proceed to advanced resuscitation 


(eg, chest compressions, intubation) 


©uworld 


e Routine newborn care (eg, vitamin K injection, erythromycin ophthalmic ointment) is typically postponed 
for 1 hour to allow for skin-to-skin contact. 


g Diagnosing death in newborns requires a careful examination of cranial reflexes, apnea, 
lack of responsiveness, and may be supported by EEG. 


In the setting of death in a nonviable, premature newborn (<22-23 weeks), it is appropriate to 
discontinue resuscitative efforts. 


Developmental Milestones 


Developmental milestones of infants 
Age 3 es 
Gross motor Fine motor Language Social/cognitive 
(months) 
e Reacts to e Social smile 
2 e Lifts head when e Opens hands loud sound | e Calms when 
prone briefly e Makes spoken to 
noises e Tracks past midline 
e Brings hands e Seeks attention 
e Holds head steady to e Coos ("ooo") (eg, smiles, makes 
4 e Pushes up on midline/mouth | e Turns to sounds) 
forearms e Holds toy if put voice e Enjoys looking at 
in hand hands 
e Rolls over e Reaches for 
e Blows e Laughs 
e Leans on hands to toy 3 f 
6 mane "raspberries" | e Recognizes 
support seated e Puts things in = 
oe e Squeals familiar faces 
position mouth 
m e Transfers e Babbles 
e Gets to sitting 
; object between ("mamama") | e Stranger anxiety 
9 unassisted E T 4 S — 
ands urns to eparation anxie' 
e Sits without support 7 7 a ii 
e "Raking" grasp name 
e Says 
"mama" or e Plays "pat-a-cake" 
e Pulls to stand m ; 
12 x e Pincer grasp "dada" e Looks for hidden 
e Cruises i 
e Understands object 
"no" 


¢ Stranger anxiety typically starts at age 6 months, peaks at 8-9 months, and resolves by age 2 years. 
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Children with stranger anxiety typically cry when an unfamiliar person approaches, even in the 
presence of the primary caregive (vs Separation Anxiety Disorder) 


Developmental milestones of toddlers 
Age Gross motor Fine motor Language Social/cognitive 
e Plays "pat-a- 
12 e Pulls to stand 7 e Says "mama" or "dada" cake" 
3 e Pincer grasp 
months e Cruises e Understands "no" e Looks for 
hidden object 
e Follows 1- 
step 
command 
Says 1-2 words (plus with gesture 
15 months e Takes a few steps e Stacks 2 blocks 3 y: Pp! 4 9 
"mama" & "dada") e Points to get 
something 
e Shows 
affection 
e Follows 1- 
step 
18 e Walks easily e Scribbles e Says 23 words (plus command 
months e Climbs on/off chair e Feeds with fingers "mama" & "dada") without 
gesture 
e Imitates 
e Runs e Knows 2 
2 years e Kicks ball e Uses spoon e Says 2-word phrases body parts 
e Walks up stairs e Parallel play 
e Follows 2- 
step 
e Removes clothes 
2.5 years e Jumps e Says 250 words command 
e Turns pages 
e Knows 1 
color 
X a e Knows 
e Walks up stairs e Dresses with help 
p e Says 23-word sentences age/sex 
3 years alternating feet e Uses fork i 
: i Has e Speech 75% intelligible e Plays with 
e Rides tricycle e Copies circle - 
other children 
e Draws person with 23 
body parts e Comforts others 
e Says 24-word sentences ‘ 
4 e Catches large ball e Unbuttons clothes e Avoids danger 
e Names colors ei 
e Holds pencil between e Imaginative play 
fingers & thumb 
e Speaks in full 
e Buttons clothes sentences/tells story 
5 e Hops on 1 foot 7 e Follows rules; takes turns 
e Writes some letters e Counts to 10 
e Names letters 


e The next step in management for any patient with language delay is an audiology evaluation 
to assess for a hearing defect. 


e Isolated speech delay is characterized by problems with: 
e articulation (eg, mispronunciation) 
e fluency (eg, stuttering) 
e vocal quality (eg, abnormal volume or pitch) 


Speech should be 100% intelligible by age 4. /f not, conduct a hearing test first ! 


9 Visual acuity testing is performed routinely at age 4 


e Having an imaginary friend, is a developmentally appropriate aspect of childhood. 


An imaginary friend may be human, animal, or a fantasized figure and is common in the preschool 
and early school-agedyears, decreasing in frequency after age 6 
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e Young children often engage in magical thinking, involving beliefs in the magical powers of objects and 
the existence of imaginary characters. 


It is a normal phase of cognitive development in children age 2-7. 


Child Abuse 


Features of possible child abuse 


Caregiver background 
e Young or single parents 
e Lower education levels 
e Substance use disorder 
e Psychiatric conditions (depression, impulse control disorders) 
e History of childhood abuse 
Risk Home environment 
factors e Unstable family situation (eg, divorce, conflict) 
e Financial difficulties, job loss 
e Lack of social support 
e Domestic violence 
Children 
e Physical, intellectual, or emotional disabilities 
e Unplanned pregnancy/unwanted child 


e Unexplained or implausible injuries 
Clinical e Injuries in different stages of healing 

presentation | e Malnutrition 

e Sudden behavioral or scholastic changes 


e Document objective findings from evaluation 


Management 
g e Report suspected abuse to child protective services 


Abuse must be ruled out in any child with abrupt onset of mood changes, bedwetting, 
and/or academic difficulties. 


Nonaccidental trauma 


e Injury inconsistent with developmental stage 
Red flags | e Delay in seeking care 
e Conflicting historical details 


e Bruises: patterned appearance (eg, belt buckle), occurring in nonmobile child or over noninjury-prone area (eg, ear, trunk) 
e Burns: linear, well demarcated 
e Fractures: 
Clinical o Multiple & in various stages of healing 
features o Femur fracture in nonambulatory child 
o Posterior rib fractures 
o Metaphyseal corner fractures 
e Head trauma: retinal & subdural hemorrhages 


e Disposition: ensure immediate safety of the child (eg, inpatient management, child protective services) 
Management i 
e Evaluation: skeletal survey, CT scan of the head, funduscopy 
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Injury patterns in nonaccidental trauma 


Signs of deliberate scald injury 
Coup-contrecoup 


xX 


Long bone Subdural & 
epidural 
r hematomas 
Linear 
immersion burns 


fractures* 


Intentional immersion 


Linear demarcation 
with no splash marks. 
Extensive burns 
to back & buttocks 


Sparing of 


flexural creases 
Doughnut pattern ("zebra" pattern) 


Retinal hemorrhage 
Bruising on neck, Intraoral injuries on funduscopic 
torso, ear, buttocks (eg, frenulum tear)* examination 


“May be due to accidental trauma if child is ambulatory ©uworid 
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Metaphyseal corner fracture (humerus) 


Metaphysis 


(Y 
T> 
f {— Epiphysis 


Fracture 
fragment 


T 


Le 
k 
ra 


Typically caused by a shaking or twisting force (nonaccidental trauma) 


¢ A spiral fracture occurs in response to a twisting force on the bone. 


Highly specific for child abuse if seen in a child with a suspicious history (in questions anyways, in 
real life it seems a little more controversial) 


Sexual Behaviour 
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¢ Anogenital trauma, coercive sex play, or repeated urinary tract infections with no medical cause 


Sexual behavior 


Toddler 

e Exploring one's own or 
others' genitals 

e Masturbatory movements 

e Undressing self or others 


School-age 
e Increased interest in sex 


words & play 

e Asking questions about sex & 
reproduction 

e Masturbatory movements 
(may become more 
sophisticated) 


in preadolescents 


Abnormal 


e Repeated insertion of 
objects into vagina or anus 

e Sex play involving genital- 
genital, oral-genital, or anal- 
genital contact 

e Use of force, threats, or 
bribes in sex play 

e Age-inappropriate sexual 
knowledge 


should also raise concerns about possible sexual abuse. 


Motor Vehicle Restraints 


9 The most common cause of death in teens and young adults is accidental death, frequently 
caused by motor vehicle collisions. All teens and young adults should therefore be 
encouraged to wear seat belts in vehicles to decrease their risk. Other health behaviors that 
should be encouraged in this patient population include exercise, maintaining a healthy weight, 


Motor vehicle restraints 


Recommended 
safety device** 


a 


Age range 0-4* 2-8* 5-12* 9-adult 
Rear-facing Forward-facing Booster Seat belt 
car seat car seat 


*Or earlier, if child outgrows height OR weight limitation 
**All children age <13 should sit in back passenger row. 


of safety device. 


abstaining from tobacco use, and avoiding excessive alcohol use. 


Injury Prevention 
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Injury prevention in children 


e Never leave child unattended around water 

e Fence all 4 sides of pool & install self-locking, self-latching gate 
e Use life jackets 

e Teach child to swim 


e Install smoke detectors on every level of home 
e Test smoke detectors & change batteries regularly 


e If present, store guns unloaded and locked 
e Store ammunition separately from guns 


e Lock medications & toxic household products out of reach 

e Remove dangling cords & cover power outlets 

e Install safety gates on stairs 

e Set water heater to maximum temperature of 49 C (120 F) 

e Mount furniture & TV to wall 

e Avoid choking hazards (eg, whole grapes, raw vegetables, small objects) 


e Foods that are choking hazards should be avoided in children age <4. 
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Public Health 


50: HY Vaccines Podcast 


Screening 


recommendations 


Screening tests for patients at average risk* Routine adolescent screening 
Category 
| Diese | nge |O ee 
Mental health Validated depression questionnaire 


Confidential discussion about sexual activity 


Women 50-75 Mammogram every 2 years 
Sexual health Gonorrhea & chlamydia testing if sexually active 
Women 21-65 Pap smear every 3 years HIV testing (once at age <18) 


Substance use Confidential discussion about exposure, use, abuse 
Fecal occult blood test yearly or 
Colon cancer 50-75 
colonoscopy every 10 years Dyslipidemia Lipid panel once between age 17 & 21 
HIV 15-65 HIV antibody screen 1 time garety |e oe 
e Inquiry about seatbelt & helmet use 
Hyperlipidemia Lipid panel every 5 years *Annually, unless otherwise indicated. 


Hypertension 18+ Blood pressure measurement 
every 2 years e The adolescent visit should include 
safe sex practices 


*Optimum screening tests & intervals may vary for patients at 
increased risk or for those with abnormal or near-abnormal results. 


ə High Risk patients (e.g BRCA mutation) should undergo Annual Breast MRI 
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e Universal lipid screening is recommended for children ages 9 - 11 and again between ages 17 - 21. 


lipid levels typically remain stable prior to and after puberty; future lipid screening should begin again 
at age 35 (men) or age 45 (women) in 5-year intervals 


Can begin screen earlier if there is CAD 


¢ What is the most appropriate first step for a patient that tests positive for HIV but does not want to tell 
his/her partner? 


Encourage the patient to tell the partner(s) & notify the local health department 


public health laws require reporting HIV to the local public health department 


e One-time screening for abdominal aortic aneurysm with an abdominal ultrasound is recommended 
for men age 65-75 who have ever smoked or have Family History. 


e Screening for osteoporosis? 
e Women > 65 yo 
e Women < 65 yo with risk factor 
o (e.g. anorexia, prolonged steroid use) 
o Smokers 
o Premature Ovarian Failure 
e FRAX > 9.3 


e T<-2.5 — bisphosphonate 


e Screening for prostate cancer 
e Shared decision-making 


e >age 70 = NOT recommended 


9 If DRE is done and nodule is found — Do BIOPSY and imaging if pt has life expectancy of 10 
years or more 


9 Women cancer incidence: Endometrial> Ovarian> Cervix 
Prognosis: C>E>O (Best to worst) 


Cancer Incidence: Breast/Prostate> Lung> Colon (Lung MCC of Death) 


SPECIAL GENETIC DISEASES 


Familial Hypercholesterolemia 
e People get MI at age 25 
e People have LDL receptor mutation generally 


e Remember rule of 3 = Start checking LDL cholesterol at age of 3, 9 and 18y 
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o You will continue to screen but not tested on NBME 


Patients with MEN 2A or 2B 
e Its not a matter of if but when will you get a medullary thyroid cancer 


e You offer a prophylactic thyroidectomy!!! 


BRCA Mutations 


Breast cancer screening guidelines 
e Between ages 25-29 you deserve an annual breast mammogram 
e If you are over the age of 30 you deserve 


o Annual breast MRI and annual mammography 


Risky Sexual Group 
e Individuals with HIV 
e Men that have sex with men 
e Sex workers 
e IV drug users 
Screening guidelines 
e If you are between ages 15-64 
e You deserve annual HIV 
e Screen for syphilis every three months 
e Screen for Chlamydia and gonorrhea 
o You only screen women, DO NOT SCREEN MEN! 
o You screen higher risk patients annually no matter the age 
o ALL patients (not only high risk) younger than 24 need annual testing 
o Non risky patients don’t need to be screened for these two annually after age of 24 
e Screen for Hep B surface antigen every year 


o Also screen the antivaxxers every year for hep b 


Children 
Patients with Language difficulties: 

e Screening hearing with audiometry 
All kids between ages 3-5 years old 


e Screen for amblyopia-> Lazy eye 


Miscellaneous 
¢ Who needs to be screened for Hep B? 


Need to be screened every year 
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e Patients who receive multiple blood transfusions or are constantly on dialysis 
e Long term chemotherapy or long-term immunosuppressive therapy due to transplant. 


e With hepatitis b surface antigen 


¢ All people between ages Hep C: 18-79y once 


Lung cancer 


Recommendations for lung cancer screening 


Recommended 
e Low-dose CT scan of the chest 
test 
Recommended interval | e Yearly 
Age for 
gous 50-80 
screening 
e 220-pack-year history 
Pare & 
Eligibility = ; m 
e Currently smoking or quit smoking within the past 
15 years 
e Patient successfully quit smoking for 215 years 
Termination of OR 
screening e Patient has medical conditions that significantly limit life 
expectancy 


Vaccine 


Standard pediatric immunizations in the United States 


Polio 
Inactivated (killed) e Hepatitis A 
Influenza (injection) 


Toxoid (inactivated toxin) e Diphtheria, tetanus 


Rotavirus 
Measles 

Live attenuated Mumps 
Rubella 


Varicella 


Hepatitis B 

Pertussis 

Haemophilus influenzae type B 
Pneumococcal 

Meningococcal 

Human papillomavirus 


Subunit/conjugate 


In preterm infants, all vaccines should be administered according to chronologic age (age 
since birth). 


e The first hepatitis B vaccine should be administered when the newborn weighs > 2 kg. 


2 kg = 4 Ib 6 oz; this is the only exception to the rule that preterm infants should receive vaccines 
according to chronologic age 
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Vaccine 


Hepatitis B' (HepB) 


Rotavirus? (RV) RV1 (2-dose 
series); RVS (3-dose series) 


Diphtheria, tetanus, & acellular 
pertussis? (DTaP: <7 yrs) 


Haemophilus influenzae type b* 
(Hib) 


Pneumococcal conjugate‘ 
(PCV13) 


Inactivated poliovirus’ 
(IPV: <18 yrs) 


Influenza’ (IIV) 


Measles, mumps, rubella? (MMR) 


Varicella? (VAR) 


Hepatitis A’? (HepA) 


Meningococcal’! (Hib-MenCY 
26 weeks; MenACWY-D >9 mos; 
MenACWY-CRM 22 mos) 


Tetanus, diphtheria, & acellular 
pertussis’? (Tdap: >7 yrs) 


Human papillomavirus’? (HPV) 


Meningococcal B’! 


Pneumococcal polysaccharide’ 
(PPSV23) 


C] Range of recommended Range of recommended ages Range of recommended ages 


ange of recommended ages for non-high-risk =| No recommendation 
ages for all children for catch-up immunization for certain high-risk groups 


groups that may receive vaccine, subject to 
individual clinical decision making 


VACCINATION 1IMONTH 2 MONTHS 4 MONTHS 6 MONTHS 12 MONTHS 15 MONTHS 18 MONTHS 23 MONTHS 4TO6 YEARS 


(protects against hepatitis B) 


DTaP 


(protects against diphtheria, 
tetanus, pertussis) 


Hib 
(protects against 


haemophilus influenzae see note 
type b; may be 3 or 4 doses) 


IPV 


(protects against polio) 


RV 


(protects against rotavirus; see note 
may be 2 or3 doses) 


PCV13 


(protects against 
pneumococcal disease) 


Qnd 3m 


Flu 1 or 2 doses each year 


(protects against influenza) see note 


MMR 1 


(protects against measles, 
mumps, rubella) see note 


Varicella 


A 1 st 
(protects against varicella, 
also calledchickenpox) 


HepA 1*tand2™ 


rotects against hepatitis A) 
G g p ) see note 


9 Influenza vaccine given annually AFTER 6 months of age 
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9 An egg allergy is the most common contraindication to receiving the flu vaccine. 


e The administration of multiple vaccinations at a single visit is safe, increases vaccine compliance, 
and optimizes protection at a young age. Live attenuated and inactivated vaccines may be given on 
the same day. 


e Breastfed babies may receive live virus vaccines. 


e Live virus vaccinations should not be administered to pregnant women due to the theoretical risk 
of fetal infection. 


e Vaccines can be administered safely during minor illnesses (eg, upper respiratory infection, otitis 
media). They should be postponed until recovery from moderate or severe illnesses (eg, high 
fever) because manifestations of the underlying illness can be incorrectly attributed to the vaccine or 
vice versa. 


Rotavirus vaccine 


eee! e Prevent most common cause of viral gastroenteritis 
Indications F 
worldwide 


n e Live attenuated oral vaccine 
Specifications A D 5 
e Series administration between age 2 & 6 months 


Allergy to vaccine ingredients 
Contraindications | e Severe combined immunodeficiency 
History of intussusception 


Meningococcal vaccination 


Age 11-12: primary vaccination 
Age 16: booster 


Routine schedule 


Complement deficiency 
Asplenia 
High-risk patients College students in residential housing (age <21) 
(vaccinate if age 22 months) Military recruits 
Travel to endemic area 
Exposure to community outbreaks 


Endemic region, such as most of sub-Saharan Africa 
and Mecca 


¢ Varicella (Chickenpox) vaccination recommendations: 
e ist dose: 1 year 
e 2nd dose: 4-6 years 
e Catch-up vacc: After 18 years in 
o Individuals at high risk of exposure or close contact with immunocompromised/high-risk 


o Before undergoing immunosuppressive therapy/organ transplant 
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Vaccine-strain versus wild-type varicella 


e <10 lesions e >100 lesions 
e Maculopapular &/or vesicular | e Vesicular in successive crops 
e Mildly contagious e Highly contagious 


Occurs 1-3 weeks post vaccination 


e VZV vaccine rash is less contagious BUT Avoid contact with Immunocompromised patients & 
pregnant patients 


e What is the next step in management for a child that develops a fever and mild rash one week after 
receiving the MMR vaccine? 


Reassurance 


a small fraction of patients develop a self-limiting mild rash and fever 1 - 3 weeks after vaccination; 
due to vaccine-strain live measles virus. Avoid contact with Immunocompromised patients 


respiratory isolation is NOT required (vs Primary Measles infection where it is necessary) 


Diphtheria-tetanus—acellular pertussis immunization Contraindications & precautions to 
diphtheria-, tetanus-, &/or pertussis-containing immunizations 
e Diphtheria toxoid 


Conjugated pertussis antigen (pertactin) 


3 Moderate or severe acute 
5 doses given at ages: illness +/- fever 
o 2, 4&6 months Guillain-Barré syndrome within 


Schedule ? : Anaphylaxis to vaccine 6 weeks of tetanus toxoid- 
e 15-18 months Diphtheria/ ingredients containing vaccine 


o 4-6 years tetanus 


Arthus-type hypersensitivity 
reaction following diphtheria- or 
tetanus toxoid-containing 


e Encephalopathy after previous dose 
e Anaphylaxis to vaccine component vaccine 


Contraindications 


Moderate or severe acute 
illness +/- fever 


Anaphylaxis to vaccine 
ingredients 


Reactions to previous doses: 
Seizure within 3 days 


Temperature 240.5 C (105 


. 
. 


Progressive neurologic 
disorder (eg, uncontrolled 


Pertussis 


epilepsy, infantile spasms) F) within 2 days 

e Encephalopathy within a e Hypotonic-hyporesponsive 
week of previous vaccine episode within 2 days 
dose 


Inconsolable, persistent 
crying within 2 days 


In the setting of precautions, still give the vaccine as the benefit 
outweights the unlikely risk of significant side effects 


e Patients with unstable neurologic disease or encephalopathy following vaccination should receive 
diphtheria and tetanus toxoids without pertussis 


Adults 
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oe e 


PPSV23 alone Sequential PCV13 + PPSV23 
e Chronic heart, lung, or liver e 1 dose of PCV13 followed 


disease by PPSV23 at a later time 


e Diabetes, current smokers, 
alcoholics 


Sequential PCV13 + PPSV23 
Pneumococcus | (very high risk patients) 


e CSF leaks, cochlear implants 
e Sickle cell disease, asplenia 


e Immunocompromised 
(eg, HIV, malignancy) 


e Chronic kidney disease 


CSF = cerebrospinal fluid; PCV13 = 13-valent pneumococcal conjugate vaccine; PPSV23 = 23-valent 
pneumococcal polysaccharide vaccine; Td = tetanus-diphtheria toxoid booster, 
Tdap = tetanus-diphtheria-pertussis 


Human papillomavirus 


Cervical cancer 


Vulvar & vaginal cancers 


s KM Anal cancer 
Disease associations 


Penile cancer 


Oropharyngeal cancer 


Genital warts 


All girls & women* age 11-26 
Vaccine indications « Boys & men age 9-21 (9-26 for men 
who have sex with men; individuals with HIV) 


*Including those with history of genital warts, abnormal cytology, or positive humanpapillomavirus DNA test. 


¢ Herpes zoster (shingles) vaccine recommended in all adults >60 years old 


To prevent shingles and mitigate symptoms if shingles does occur 


Divine Ep 250: HY Vaccines Podcast 
e Two big types of vaccines 
o Live attenuated 
a Bug that has been severely weakened, but retains ability to infect cells. 
= Generates a T-Cell response 
= No real need to give boosters 
a EX 
e MMR 
e Varicella 
e Intranasal influenza vaccine 
o Killed/Inactivated vaccine 


= Destroyed bug but you keep antigenic parts, which generates a response from immune 
system 


=» Generates Humoral response 
= Need to give boosters 


o Toxoid vaccine 
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= Toxin from bug that can act on receptors in the body to generate antibody response 


e Child that receives rotavirus vaccine. Which of the following is the most dangerous complication? 


o Intussusception 


= If pt has had it in the past intussception 


= Hx of meckel’s 


= IgA 


nephropathy (or HSP) 


e Two types of influenza 


o Inactivated 


=a Intramuscular 


o Live-attenuated 


= Intranasal. Inhaled as mist 


e PCV-13 and PPSV-23 


o PCV-13 


= Conjugated. Pneumococcal “C”onjugated 


B + T cell response 


o PPSV 23 


= Polysaccharide 


o PCV 13 


Humoral response (No T cells) 


always taken FIRST before 23 


=» Mnemonic aid: 13 comes before 23. 


o PCV13 is taken by everybody! 


o PPSV 23 


= Given for those > 65 y/o 


= Those under 65 y/o that should have vaccine include (think of organs with chronic disease): 


Smoker 
Diabetes 
Cochlear implant 
o Older person on test. 
o Alport syndrome 
Chronic CSF Leak 
Immunodeficiency (HIV, Bruton, SCID, CVID) 


Those with no spleen 


e Who does not get live attenuated vaccines? 
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o Pregnant women 
o <1 y/o (exception: rotavirus) 
o CD <200 (immunodeficiency) 
e Vaccines in kids 
o Approximate rule but works a lot: 
= Most pediatric patients are at least 3 doses 
e But not always true 
= Most are given at 2, 4, 6 months of age. 
e Those that don’t follow this rule? 
o Live attenuated vaccines! 
o Hep B vaccine 
= Need to get it before you leave the hospital. 
= Three doses 
e First dose at birth 
e Second dose: within 2 months of birth 
e Third dose is between 6-18 months of age 
o Rotavirus vaccine obeys second rule 
= 3 doses vaccines given at 2,4, and 6 months. 
o DTap vaccine 
= 5 doses with extra information to know. 
e 3 doses at 2, 4, and 6 months 
e 4rth dose: ~ 15-18 months of age 
e 5th dose: 4-6 y/o 
a When you're older: 
e TDap (Adolescent 
e TD booster 
o H. Flu Type B vaccine 
= 3doses 
e ist dose: 2 months 
e 2nd dose: 4 months 
e 3rd dose: 12-15 months 
o PCV-13 vaccine 
= 4doses 


e ist dose: 2 months 
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e 2nd dose: 4 months 
e 3rd dose: 6 months 


e Ath dose: 12 - 15 months 


o Polio vaccine 


Public Health 


= Four doses 
e ist dose: 2 months 
e 2nd dose: 4 months 
e 3rd dose: 6 months 
e 4rth dose: 4-6 y/o 

Influenza vaccine 
= Every year. 
= Less than a year old do NOT give intranasal. 


MMR and varicella 


= Group both together with the same vaccine schedule. 


= Two doses 
e 1st dose: 12-15 months 
e 2nd dose: 4-6 ylo 
Hep A vaccine 
= Two doses 
e ist dose within 2 ylo 
e 2nd dose: 6 months after 1st dose 
a Later given in adolescence 
10-18 y/o 
= Meningococcal vaccine 
e Two doses 
o First dose: 11-12 ylo 
o Second dose: 16 ylo 
HPV vaccine 
= Can give starting from 9-26 ylo 
Zoster vaccine 
=a Not the same as varicella 
= Get zoster at age of 50 
e Two doses (6 months apart) 


Pregnancy 
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=» Women supposed to get TDAP vaccine 
e Within 27-36 weeks 
o Pt splenectomy (Sickle cell, trauma) 
= PCV-13 and PPSV-23, strep pneumo, Hib flu, and neisseria meningitidis 
o Timeline between PCV-13 and PPSV-23 
« Wait between 2 months between both vaccines 


o Egg allergy 


= Avoid Yellow fever vaccine (Everything else is fine, yes - even MMR!!) 


9 NBME says Influenza Flu vaccine is not given in Egg allergy 
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Ethics & Communication 


Core Ethical Principles 
Medically Futile Treatment 
Consent 
Capacity 
Surrogate 
Leave Against Medical Advice 
Confidentiality 
Bad News 
Communication 
Interpreters 
Behaviour Interventions 
Motivational Interviewing 
Stages of Change 
Health Literacy 
Medication 
Medication Adherence 
Medication Non-adherence 
Adverse Drug Events 
Antibiotic Use 
Alternate Therapies 
Intimate Partner Violence 
Sexual Assault 
Pregnancy 
Adolescence 
Genetic Testing 
Geriatrics 
Falls 
Elder Abuse 
Medication Prescription 
Violent Patient 
Physician Impairment 
Quality 
Cross Culture Care 
Patient-Centered Care 
Home Health Care 
Rapid Response Teams 
Quality Improvement Processes 
PDSA Cycle 
Hospice Care 
Physician Assisted Suicide 
DNR 
Medical Errors 
Cognitive Errors 
Avoiding Errors 
Clinical Support Systems 
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Core Ethical Principles 


Ethical principles in medicine 


Principle 
Beneficence 


Nonmaleficence 


Duty 
Promote good & act in the best medical interests of the patient 


Do no harm to the patient 


Autonomy 


Justice 


Proportionality 


Protect & facilitate the patient's individual, informed decisions 
Equally distribute health care resources & provide fair & equitable treatment 


Ensure that methods used to achieve a worthwhile goal are necessary, appropriate & not excessive 


¢ Autonomy does not obligate the physician to provide nonindicated or inappropriate services, 
regardless of patient request. 


The patient's autonomy to receive a requested medical treatment is always subject to the physician's 
medical judgment and discretion. When deciding whether to provide a requested treatment, the 
physician should consider the following: 


e Whether the treatment is consistent with ethical and evidence-based scientific standards 


e Whether the treatment potentially benefits the individual patient (ie, beneficence) 


e Whether the treatment avoids unnecessary or excessive harm (ie, nonmaleficence) 


When counseling patients who request nonindicated services, physicians should empathetically 
explore patient motivations 


e Patients with low back pain are less likely to request imaging studies when they believe the physician 
has performed a thorough physical examination that checks for serious pathology and they receive 
a specific explanation of their condition. Recommended practices include the following: 


e Apply patient-centered (rather than paternalistic) approaches to build a patient-physician partnership 
and directly address patient concerns. 


e Perform a detailed physical examination, giving special attention to areas that are concerning to the 
patient and providing ongoing commentary on what structures are being assessed and the 
significance of findings. 
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e Patients have the right to refuse treatment except when doing so poses a serious threat to public 
health. 


In these cases, the physician is justified in restricting individual liberties until the public's health is no 


longer at risk. 


e Physicians have an ethical and legal duty to treat patients with life-threatening conditions, 
regardless of the patients’ behavior. 


The physician's duty to treat comprises ethical and legal components. Physicians are ethically obligated 
to place patients’ interests above their own and care for patients with potentially life-threatening 
conditions. In the emergency department setting, the legal duty to treat is further specified by 

the Emergency Medical Treatment and Active Labor Act (EMTALA). The emergency medicine 
provider (eg, physicians) must: 


e Provide a screening examination 
e Appropriately treat and stabilize the patient 


e Transfer the patient (with limited exceptions) only after the patient is stabilized 


(D) Seek permission from the primary attending surgeon to be the assistant surgeon in the procedure 3% © 


Although there is no federal law that prohibits physicians from treating or performing surgery on family members, the 
American Medical Association clearly advises against it because doing so raises ethical issues of professional 
objectivity, patient confidentiality, and personal feelings that may cloud judgment. Exceptions to this recommendation 
include medical emergencies in which no other qualified physician is present and treatment of minor conditions. In this 
scenario, the patient explicitly asks for his daughter to perform surgery on him. By asking the primary attending surgeon if 
she may assist in the procedure, the daughter manages to balance this ethical principle (avoiding treatment of family 
members) with patient autonomy (honoring her father's preferences). 


9 Key idea: Organ donation is primarily managed by organ procurement organizations rather 
than the hospitals themselves 


Medically Futile Treatment 


¢ A medically futile treatment clearly offers no benefit (eg, physiologic improvement, reduction in 
suffering) and cannot accomplish intended goals. Medical futility can be defined as follows: 


e Physiologic futility: Treatment cannot improve physiologic condition or reach a physiologic goal 
(including promoting palliation or comfort). 


e Qualitative futility: Treatment offers marginal benefits that are substantially outweighed by the 
likelihood of significant pain and suffering. 


Physicians have no ethical obligation to administer futile treatments because doing so counters the 
ethical obligations of beneficence (ie, benefiting the patient) and nonmaleficence (ie, not harming the 
patient). When a patient (or surrogate decision-maker) requests a futile treatment, the physician should 
attempt to understand the reasons for the request (eg, distrust, concern for abandonment, 
overestimating treatment benefits) and empathetically explain why the treatment is futile. 


In contrast, therapies that are high risk but offer some benefit (eg, prolongation of life via 
cardiopulmonary resuscitation in some patients without a terminal diagnosis) are not clearly futile. In such 
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cases, the physician should offer clear guidance but cannot refuse treatment if it is requested by an 
informed and competent patient or surrogate. 


9 Physicians should not feel pressured to order tests that are not medically indicated. Requests 
for additional testing should be declined in a nonjudgmental manner, accompanied by an 
explanation of why the test is not in the patient's best interest. 


Consent 


Elements of informed consent 


Competency 
Voluntariness 


Preconditions 


Diagnosis 

Proposed treatment or procedure 

Alternate treatment options (medical, surgical) 
Disclosure of key facts Risks/benefits of proposed treatment & alternatives 


o Common complications 
o Rare but major complications 
Risks of refusing treatment 


Role of residents & medical students 
Other disclosures if applicable Anticipated additional procedures 
Financial conflicts 


© Disclose the student’s identity and training status to the patient and ask for consent 7% © 


Before surgery, a patient (or their surrogate) should be briefed about the risks, benefits, and alternatives to the procedure 
and authorize the plan. A physician should balance their responsibility to train medical students with their obligation to 
provide optimal care (nonmaleficence) while upholding the rights of the patient (autonomy). If a student wishes to assist 
in surgery, the attending surgeon should inform the patient about the student's identity and level of training, and the 
patient must give informed consent for participation. As with any other decision, the patient has the right to refuse 
student involvement in their care at any time. 


¢ Informed refusal requires discussion of all the same elements (eg, diagnosis, proposed procedure, 
risks/benefits, alternatives, risks of refusal) required for informed consent. 


Exceptions to standard informed consent [28 


e Life-threatening emergencies 

e The patient lacks decision-making capacity, but their surrogate has authorized intervention. 

e The patient decided to waive the legal right of informed consent. 

e Disclosing may pose a threat to the patient or affect their decision-making capacity (i.e., 
therapeutic privilege). 


¢ Important exceptions to informed consent: 


e A life-saving procedure may be performed in an emergency where obtaining consent is not 
possible. 


e Extension of a procedure is acceptable if an unexpected complication arises that requires 
immediate treatment(eg, unexpected ostomy creation is necessary because profound enteric 
spillage makes bowel repair unsafe). The additional procedure is typically related to the initial 
indication (eg, peritonitis) for treatment. 
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o this exception does not cover procedures for unrelated issues that are not imminently life- 


threatening. (For e.g if you find a cancer incidentally that requires you gastrectomy, do not resect 
unless you have patient consent) 


Exceptions to informed consent by parent/guardian in minors 


e Condition in which treatment delay 


Emergency care - - ~ 
can cause serious impairment or death 


Parent 
Married 
Emancipated minor Military service 


(adolescents) Financially independent 
High school graduate 
Homeless 


Sexually transmitted infection 
Specific medical care Substance use disorder (most states) 

(adolescents) Pregnancy care (most states) 
Contraception 


e Assent, defined as agreement with treatment, is ideally obtained from a minor but is not required to 
proceed with treatment. 


e Parents cannot refuse life-saving treatment for their child in emergency situations. If a parent refuses 
medically necessary care for a child in such a situation, life-saving treatment should proceed without 
consent. 


This exception applies only when treatment is clearly in the best interest of the patient (eg, may not 
apply in a child with terminal cancer). 


? 


In a nonemergency situation in which a parent refuses potentially life-saving treatment for 
their child, the physician should seek a court order mandating treatment. 


Admit the patient and initiate appropriate treatment 74% © 


Although parental consent is usually required before minors (children < 18 years of age in most US states) receive medical 
care, it does not apply in emergency situations in which there is a legal obligation to treat in order to save a child's life 
or limb. Since severe neonatal hyperbilirubinemia has a very high risk of permanent brain damage and death, it is a life- 
threatening medical emergency and immediate therapy is necessary. If the medical condition threatens the child's life or 
limb and the effective treatment can be delayed for a short while (e.g., early-stage cancer), a court order should be 


obtained if parents refuse the treatment, assuming all other measures to convince the parents have failed. Parental 


refusal to consent to therapy is legally permitted when there is no risk of serious harm to the minor (e.g., for most 
vaccination refusals) or when the minor has a terminal condition that does not have any effective treatment (e.g., 
advanced metastatic cancer, certain high-grade brain tumors). 


¢ A parental decision to decline routine immunization for an unvaccinated child is often tolerated as the 
risk of acquiring infection in a community with herd immunity is relatively low. 


In contrast to elective vaccination, if a patient is at high risk of tetanus infection from the deep 
puncture wound, administration of tetanus vaccination is urgent & should be done regardless of 
parental consent. 


¢ In patients with divorced parents, only parents with custody may give consent for medical care. Parents 


with joint custody are each able to consent, but consent from only one parent is all that is necessary to 
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proceed with treating the minor, especially when the decision is clearly in the child's best interests. 


In all cases, treatment is ideally discussed with both parents to reach an agreement that will help the 
child and facilitate cooperation between the treatment team and the parents. 


e Obtaining informed consent from patients with mild intellectual disability may require 


e Recruiting assistance from family members (eg, mother) to explain the information in familiar terms 
e Explaining information in simple language (eg, "gallbladder is sick and needs to be taken out") 
e Using visual aids (eg, illustration of gallbladder) 


e Choosing a comfortable setting with minimal distractions (eg, quiet room) 


If, following further discussion, the patient demonstrates decision-making capacity and refuses surgery, 


that refusal should be honoured regardless of underlying intellectual disability 


if the patient does not demonstrate decision making capacity, ask the surrogate to make decision. 
Capacity 


Criterion Patient task 


Communicates a choice Patient able to clearly indicate preferred treatment option 
Understands information provided Patient understands condition & treatment options 


Patient acknowledges having condition & likely consequences of treatment options, 


Appreci. n n 
ppreciates consequences including no treatment 


Rationale given for decision Patient able to weigh risks & benefits & offer reasons for decision 


e Patients with psychotic illness do not necessarily lack decision-making capacity. If a patient's psychotic 
symptoms do not interfere with understanding or ability to communicate a choice regarding medical 
treatment, the patient has the right to refuse treatment, even if it would be lifesaving. 


e.g if patient has mild schizophrenic symptoms like hearing voices but is effectively communicating a 
choice with understanding, Respect that ! 


9 Competency is a legal determination (made by a judge) about a patient's global decision- 
making ability. In contrast, capacity is a clinical determination (made by a physician) about a 
patient's ability to make a specific medical decision at a specific moment in time. 


© "I understand that you want to go home but you have to stay at the hospital for as long as you are im © 


intoxicated." 


This patient is able to state his choice (no treatment), but his understanding, appreciation of the relevant facts, and ability 
to describe the reasoning for his decision are most likely impaired by acute alcohol intoxication. As the patient currently 
does not have decision-making capacity and discharge would seriously endanger his health, he should remain at the 
hospital until sober. If a patient's decision-making capacity is temporarily impaired (e.g., because of alcohol intoxication) 
and their condition is not life-threatening but requires hospitalization, admission and reassessment of the decision when 
the impairment has subsided are necessary. 


e Irrespective of state laws, if a physician believes that a patient cannot drive safely, the physician must 
share their concerns with the patient and ask them to stop driving until they have been evaluated and 
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treated by a driver rehabilitation specialist. 


Surrogate 


Hierarchy of substitute decision makers* 


Highest authority | Patient-designated proxy (eg, durable power of attorney) 


Court-appointed guardian** 


Spouse/partner 


Adult children 


Next of kin Parents 
(default surrogate) 


Adult siblings 


Other adult relatives 


Lowest authority Unrelated friends 


"Decisions guided by substituted judgment standard (ie, what the patient would have chosen). 
**Usually appointed only if the patient is not competent to designate a proxy. 


Next-of-kin surrogate decision maker 


e Inability to communicate wishes regarding medical decision-making 
Patient selection e Advance directive not available or applicable 
e No previously designated surrogate decision maker 


IOE e Priority to patient's spouse 
e Alternate: adult children, parents, adult siblings, other family members 


e Substituted judgment: what the patient, not family, would have wanted 
e Decisions in the patient's best interest 


Implementation 


e Physicians can assist distressed surrogate decision-makers by guiding them in applying substituted 
judgment (ie, acting on what the patient would have wanted rather than the decision-maker's feelings or 
preferences). The following techniques may be helpful: 


e Refocus the discussion on the patient, by asking what the patient was like before the illness. This 
step brings attention to the patient's goals and values and builds trust between the physician and 
surrogate. 


e Help surrogates apply their knowledge of the patient's goals to the current situation using objective 
clinical information (eg, prognosis, potential complications). 


e Emphasize shared decision-making. The physician should offer close, empathetic guidance and 
make recommendations based on the patient's medical condition and information shared about the 
patient. This step can reduce the burden of decision-making for the surrogate and alleviate feelings of 
guilt. 


Leave Against Medical Advice 
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Management of AMA discharges 


Financial concerns: involve social workers 
Substance withdrawal: offer medication-assisted treatment 
Care delay dissatisfaction: apologize for unmet expectations 


Investigate/address 
reasons for leaving 


Determine that patient: 

o Has capacity for medical decision-making 

o Understands benefits of staying & risks of leaving 

o Communicates reasoned basis for refusing treatment 
Document informed refusal in chart, including signed AMA form 


Ensure/document patient's 
informed refusal 


Offer appropriate treatments/prescriptions 
Offer assistance with follow-up care 


Offer to resume treatment at any time 


AMA = against medical advice. 


Provide best possible 
alternative treatment 


Confidentiality 


Limitations to adolescent confidentiality include determinations of imminent risk (eg, suicidality, 
homicidality) and threats to safety (eg, sexually abusive relationships, intoxicated driving). 


Additional risks to confidentiality should also be discussed with adolescent patients, including 
guardian access to information through the electronic medical record and patient portal, direct 
medical record requests, and insurancelbilling statements. 


When confidentiality must be breached, it should be discussed first with the adolescent, who should be 
given the option to approach the topic with the guardian. 


9 Adolescent confidentiality regarding sensitive issues, including treatment for sexually 
transmitted infections, mental health concerns, and substance use, should be protected. When 
transferring care, it is preferable to provide the medical record directly to the new provider 
rather than providing a copy to the parent. 


Adolescent nonsuicidal self-injury 


Deliberate injury with no intent to die 
e Methods: cutting, burning, scratching 
Typical onset: age 12-14 


Features 


Regulate distressing emotions 
e Punish self 
e Elicit support or allow for avoidance (eg, missing school) 


Function/purpose 


e Psychotherapy 
e Psychiatric evaluation, medications for comorbid conditions 


Management 


Consider informing parents if any of the following are present: 
o Suicidal ideation 


Confidentiality vs safety o Impairment, distress 
o Multiple episodes, escalating frequency 
o Single episode with serious medical risks (eg, use of razor, sutures) 


e Physicians are ethically obligated to protect patient confidentiality. 


Unless a patient is at active risk of harm to self or others, physicians cannot disclose information to 
family members without the patient's consent. 
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Receiving collateral information Reciprocating information 


c8 &<8 


Physician Concerned Physician sharing Concerned 
passively listening to family or friend privileged information with family or friend 


Ouwerid 


e Because vital details can influence the course of treatment, physicians are allowed to receive 
collateral information from concerned parties without obtaining patient consent, particularly in 
emergency situations (Choice E). However, the physician's role must be limited to passive listening and 
the physician cannot reciprocate or engage in discussion of privileged information 


e The Health Insurance Portability and Accountability Act (HIPAA) protects health information by requiring 
verbal or written authorization for release of information. Hospitals and physicians' offices frequently 
have additional policies requiring written forms for release of information and procedures to verify the 
identity of phone callers. It is important that health care providers be familiar with these rules and 
disclose only the minimum necessary information. 


@ HIPPA does not require the provider to obtain proof of identity of phone callers. 


@ Sending protected health information from a personal electronic mail address 83% O 


Covered entities should only access or transmit electronic protected health information (ePHI) from a system that has 
technical safeguards to generate audit trails (i.e., access logs to identify all individuals who interact with ePHI) and 
prevent unauthorized access (e.g., password protection, automatic logoffs, encryption, secure networks). The 
transmission of PHI to or from a health care provider's personal electronic mail is a severe violation of the HIPAA 
Security Rule and may even result in the health care provider being charged with data theft because it leaves the PHI 
vulnerable to third parties. Other examples of HIPAA Security Rule violations include downloading PHI on an 
unauthorized device and leaving PHI in a place accessible to third parties. These violations are likely to occur when health 
care providers interact with PHI in an unsecured system (e.g., at home to complete patient notes, at a workstation that is 
accessible to patients, discussing care with a colleague over texting applications). The HIPAA Security Rule also requires 
covered entities to implement administrative safeguards (e.g., training personnel about HIPAA provisions) and physical 
safeguards (e.g., locking cabinets or data servers with PHI, privacy filters for computer screens) to ensure that PHI is 
generated, stored, accessed, and transmitted securely. 


Violations of the HIPAA Privacy Rule include releasing PHI without patient authorization, after the expiry of the 
authorization time limit, or to unauthorized individuals (e.g., health care providers not involved in the patient's care). The 
exceptions to the requirement for patient authorization include disclosures for treatment, payment (e.g., claim 
reimbursement), and health care operations as well as disclosures mandated by law (e.g., notifiable diseases, elder or child 
abuse, organ or body donation). In these cases, the degree of disclosure must be limited based on the minimum necessary 
standard. 


Q Reject the patient's request 31% © 


Medical records are legal documents; the information provided should be complete and accurate. Intentional 
falsification of medical records may constitute misconduct and lead to serious consequences for the physician, even if 
the medical care provided was appropriate. Therefore, the physician should reject the patient's request and reassure him 
that his records are treated confidentially. 


Under HIPAA, patients can request changes to their medical records if they consider them incomplete or inaccurate by 
placing a formal request to the covered entity. The covered entity should correct the medical record if the information is 
incomplete or inadequate and when making changes, a strikethrough (i.e., a line drawn through the text) should be 
applied to written and/or electronic notes but still remain legible to avoid ambiguity. All amendments should be dated 
and signed by the covered entity. 
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Bad News 


SPIKES protocol for delivering serious news 


e Arrange for a private, comfortable setting 
e Introduce patient/family & team members 
Sotithe stage e Maintain eye contact & sit at the same level 
e Schedule appropriate time interval & minimize interruptions 


e Use open-ended questions to assess the patient's/family's perception of the medical situation 


anti e Ask patient/family how much information they would like to know 
Invitation 3 i i a ; 
e Remain cognizant of cultural, educational & religious issues 
e Warn the patient/family that serious news is coming 
Knowledge e Speak in simple & straightforward terms 
e Stop & check for understanding 


Empathy e Express understanding & give support when responding to emotions 
Summary & strategy e Summarize & create follow-through plan, including end-of-life discussions if applicable 


¢ When delivering bad news, a face-to-face visit in a comfortable private setting is preferred as it allows 
the physician to respond to nonverbal aspects of communication and provide empathy and emotional 
support as needed. It is also important to assess the patient's understanding of the condition and how 
much the patient actually wants to know. 


e Patients have the right to know or to decline discussion of their diagnoses. When a patient declines, 
the physician should ask the patient to choose a family member with whom the diagnosis can be 


disclosed; doing so ensures continuity of information should the patient choose to be informed later. 


Communication 


e Decisions about whether to accept gifts from patients include the cost, type, and timing of the gift and 
the motivation behind giving it. Gifts should not be accepted from patients experiencing a mood 
episode potentially affecting their judgment. 


Gifts that are clearly extravagant, inappropriately intimate, or given to secure preferential 
treatment should not be accepted. 


* The patient's motivation is the most important factor to consider because it is unethical to accept gifts 
motivated by the desire to influence the physician's behavior or by expectations of preferential or special 
treatment. 


The most appropriate response is to express appreciation for the gesture but decline the gift and 
assure the patient that he will continue to receive the same standard of care. 


Counseling patients in clinical uncertainty 


e Establish rapport & express concern 


Introduction 2 2 
e Assess patient's knowledge & understanding of current facts 


Review established facts 
Data review Explain differential diagnosis (individualized) 
Clearly state level of uncertainty 


Recommend plan to clarify diagnosis (eg, tests, specialty consultation) 
Plan of care Emphasize shared decision-making 
Arrange for follow-up 
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e Counseling a patient in the setting of clinical uncertainty should convey the potential seriousness of 
the situation and include an individualized discussion of differential diagnosis based on known facts of 
the case. The degree of uncertainty should be acknowledged. The discussion should also explain the 
need for further evaluation, include a clear plan for follow-up, and allow the patient an opportunity to 
ask questions. 


(O) "I cannot accept your invitation because it would compromise your son's medical care." 832% © 


Third parties often make decisions that affect the patient's health and welfare and are vulnerable to a physician's 
influence. Initiating a personal relationship with a third party who is close to the patient (e.g., parent, spouse, partner) 
and plays an integral role in the patient's medical decision-making process is therefore inappropriate as it can 
compromise treatment (as well as autonomy and patient privacy in patients with decision-making capacity and legal 
competence). Such relationships can limit the physician's objectivity, exploit the trust of the third party, and negatively 
affect the patient's well-being, which is why the invitation should be declined. 


While romantic or sexual relationships between physicians and current patients are always unethical, physicians 
(excluding psychiatrists) may engage in romantic or sexual relationships with patients if more than 1-2 years have passed 
since termination of the patient-physician relationship. Psychiatrists are in a special position of influence over their 
patients and should never engage in such relationships with current or former patients. 


Interpreters 


e Use qualified medical interpreters, either trained staff (ie, with training in interpreter ethics, skills, 
and medical terminology) or videoconference or telephonic systems. To optimize patient comfort and 
communication, providers should directly address the patient rather than the interpreter, maintain 
frequent eye contact with the patient, and speak in short sentences to allow for accurate translation. 


e Provide translated written materials (eg, discharge or appointment summary) directly to patients 
when possible; such materials should accompany (ie, not substitute for) active patient counseling. 
Having bilingual family members translate English materials is not recommended due to potential for 
error; minor children should not be asked to interpret or translate in non-emergency situations. 


e Use patient teach-back, in which patients describe their understanding of a treatment plan to the 
provider (eg, asking this patient to describe how she will take her new medication). This technique 
confirms patient understanding and allows clarification of miscommunicated information. 


o Patients who participate in teach-back are more likely to use medications as prescribed and 
experience fewer medication errors. 


¢ Ad hoc interpretation, referring to temporary interpretation by nonqualified individuals (eg, bilingual or 
partially fluent family members or medical staff), generally is not recommended due to error risk. 
However, ad hoc interpretation may be necessary in limited situations which meet the following 
conditions: 


e the patient has an urgent medical need (ie, presenting with acute symptoms in urgent care setting) 
and appears ill(eg, restless, coughing, flushed) 


e qualified interpreter services are not reasonably accessible (ie, system is inoperable) 


e delaying care (eg, rescheduling the visit after services are restored) to access interpreter services 
may result in preventable patient harm (eg, undiagnosed illness leading to rapidly worsening 
symptoms). 
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Behaviour Interventions 


Lifestyle modification 


DASH = Dietary Approaches to Stop Hypertension; SMART = Specific, Measurable, Attainable, Relevant, Time bound. 


Clinician role 


Dietary improvements (eg, DASH diet) 


Behavioral changes Regular exercise (eg, >150 min/week) 


Disease prevention & risk factor management 


Provide specific guidance rather than vague advice (eg, "eat better") 
Tailor counseling to the patient (eg, culturally preferred foods) 


Apply motivational interviewing & a partnership approach 
Assist patient in setting focused goals (ie, SMART goals) 


¢ Food deserts are identified as low-income communities that have limited access to healthy food. 


When addressing this barrier, communication should be nonjudgmental to foster collaboration, 


Behavioral interventions for weight loss 


Maintain stocks of easy-to-prepare, healthy foods 
Stimulus control | e Store healthy foods in prominent locations 
e Limit stocks of less healthy foods 


e Moderate-to-intense aerobic exercise 
Physical activity | e Resistance/strength training 
Lifestyle activity (eg, take stairs, reduce sitting time) 


Regular documentation of: 
e Weight 

Food intake 
Exercise 


Self-monitoring 


Accountability/ Provider visits, phone calls, Internet contacts 
follow-up Group participation sessions 


enhance patient motivation, and develop a practical treatment plan. 


Helpful information can be found within the USDA's Economic Research Service on both food deserts 
and food and nutrition assistance programs (eg, which may help address the patient's financial 


burden). 


Motivational Interviewing 


Ethics & Communication 


Motivational interviewing: components 


Start a nonjudgmental, open-ended conversation 
Engaging Collaborate to set the agenda 
Elicit patient strengths 


Ask the patient to identify 1 or 2 behavior targets 


Elicit change talk to get the patient's: 
o Commitment 
o Reasons to change 
Guide the patient toward: 
Panna o Identifying specific next steps 
o Anticipating obstacles 
o Deciding how to measure success 
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9 In adolescents unable to change their eating behaviour, involving the parents to promote 
healthy eating habits at home is commonly beneficial. Regular Followup is also recommended 


Stages of Change 


Stages of change model 


Stage 


Motivational interviewing 


Precontemplation 


Contemplation 


Preparation 


Not ready to change: patient does not acknowledge 
negative consequences 


Thinking of changing: patient acknowledges 
consequences but is ambivalent 


Ready to change: patient decides to change 


Encourage patient to evaluate consequences of 


current behavior 
Explain & personalize the risk 
Recommending action is premature 


Encourage evaluation of pros & cons of behavior 
change 


Promote new, positive behaviors 


Encourage small initial steps 
Reinforce positive outcome expectations 


Action 


Maintenance 


Identification 


Making change: patient makes specific, overt changes 


Changes integrated into patient's life; focus on relapse 
prevention 


Behavior is automatic: changes incorporated into 
sense of self 


Help identify appropriate change strategies & enlist 
social support 
Promote self-efficacy for dealing with obstacles 


Follow-up support; reinforce intrinsic rewards 
Develop relapse prevention strategies 


Praise changes 


Health Literacy 


Definition & 
risk factors 


Poor comprehension of health information that impairs decision-making 
Affects all demographic groups; more common in low SES, elderly, minority groups 


Adverse 
outcomes 


Clinical 
clues 


Strategies for 


Poor doctor-patient communication 
Inadequate preventive care 

High emergency department use 
Medication errors & nonadherence 
Worse health status 


Asking few or no questions during the visit 
Asking to take materials home to read over with others 

Inability to recall medication names, dosages, or indications 
Frequent missed appointments 


Use plain language & avoid excessive detail 


Use visual aids & "teach-back" 


management 


Use empathetic communication, encourage questions 


SES = socioeconomic status. 


Medication 


Medication Adherence 
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Strategies to promote medication adherence 


Include patient in decisions (formulation, frequency, timing of 

dosing to match preferences/activities of daily living) 

Simplify regimen: 

o Once daily dosing if feasible 

o Use fewest drugs possible 

Education/addressing barriers: 

o Provide clear instructions, discuss perceived severity of 
illness, benefits of medication 

o Address barriers such as misunderstanding, cost, adverse 
effects 

Nonjudgmental inquiry regarding adherence at follow-up visits 


Physician 
interventions 


Adherence aids: 

o Electronic reminders 

o Pill boxes 

o Pair with other activities (eg, breakfast) 


Family support 


External 
reinforcements 


Medication Non-adherence 


Medication nonadherence 


Complex treatment regimen 
Adverse drug effects 


Risk factors Expensive drug regimen/limited patient financial resources 
Little immediate or apparent benefit of medication 
Inadequate physician supervision & written instruction 


Integration into daily habits/schedule 
Pill organizers & dispensers 
Simplified treatment regimen 
Interventions to improve adherence Automated reminders (eg, smartphone applications) 
Frequent telephone contacts & interprofessional (eg, nurse, pharmacist) follow- 
Motivational interviewing 
Consolidated refill schedule 


Recognizing medication nonadherence 


« Unexpected loss of disease control 
Suggestive features | • Poor understanding of drug indication & schedule 
« Frequent reports of adverse drug effects 


e Review schedule & dosing instructions 

pitas N « Educate patient on purpose & how to take medication 
Possible interventions $ AE 
e Reduce/consolidate medication list 


¢ Increase frequency of follow-up 


Addressing barriers to adherence to antihypertensive therapy 


e Insight: provide education, shared decision-making 
Cognitive challenges (eg, depression): diagnose & treat 
Side effects: change medication/dosing 


Lack of rapport: arrange for same provider, maintain communication 
Complex regimen: prescribe fixed drug combination, once-a-day dosing 
Inadequate follow-up: make follow-up appointments; reschedule missed visits 


Health care Expensive medications: prescribe generics & preferred formulary drugs 
system High coinsurance: order routine tests yearly, be aware of costs 


Adverse Drug Events 
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Preventable adverse drug events 


Risk factors Sample corrective strategies 
e Polypharmacy 
e Low health literacy 
Patient e Very young or advanced age 
e Communication barriers e Increased checkpoints in medication reconciliation 
e Nonadherencellack of follow-up (eg, multiple providers) 


a e Plain-language medication counseling 
e Vague prescriptions mem = 2 k 
SA PA e Patient "teach-back" (ie, patient describes 
e Incorrect medication reconciliation 


Provider 5 understanding of treatment in own words) 
e Absence of counseling 


e Illegible handwriting 


Medication e Look- or sound-alike drugs (eg, prednisone/prednisolone) 


e Prescriptions should communicate plain-language instructions (eg, "morning and before bed," rather 
than "twice a day"), intervals (eg, "wait 1 hour before second dose"), and limits (eg, "maximum 2 pills per 
day"). 


¢ To prevent errors, multiple care team members should verify medications independently with the 
patient. This technique represents redundancy, a safety strategy used to reduce errors in complex, high- 
risk organizations (eg, health care, aviation). 


Medication reconciliation (ie, the process of reviewing and updating the current medication regimen) 
should always involve direct conversation with the patient (when cognitively intact), address both 
prescription and nonprescription medications (including supplements), and include inspection of 
medication bottles if available. Other best practices for medication reconciliation include the following: 


e Interprofessional review, including physicians, nurses, and pharmacists; each provider should 
review medications independently with the patient 


e Brief, updated review by the ordering physician prior to placing or renewing medication orders 


Antibiotic Use 


Reducing antibiotic use in URI & acute bronchitis 


Patient Careful history & examination to rule out pneumonia & other serious illnesses 
assessment Patient's understanding of causes & natural history of illness 


Explain expected duration & self-limited course of illness 


Patient m = ears 
Explain potential harm & lack of efficacy of antibiotics 


Refer to infection as a "cold" or "chest cold" 


education 


Symptomatic treatment: OTC (eg, guaifenesin, tea with honey) & prescription (eg, benzonatate) options 
Management Consider delayed antibiotic prescription (ie, prescription to be filled only if no improvement occurs after predetermined 


time) 


OTC = over-the-counter; URI = upper respiratory infection. 


Alternate Therapies 


¢ The initial response to a patient who requests an alternative approach is to explore the reasons for 
requesting a different treatment. 


Physicians must be prepared to discuss the risks and benefits of complementary and alternative 


approaches to treatment and be open to integrating modalities with proven safety and efficacy. 


e When discussing a patient's use of nonstandard therapies that are known to be harmful, the physician 
should clearly explain the risks to the patient. 


Ethics & Communication ; f 877 
https://t.me/usmleinnercircle 


If the patient insists on using such therapies, the physician should schedule close follow-up to 
strengthen the therapeutic alliance and monitor for toxicity. 


Intimate Partner Violence 


Intimate partner violence 


e Routine annual examination 
Evaluation e Suspicious signs/symptoms (eg, bruising) 


e Prenatal visits 


e Homicide 


e Mental health disorders (eg, PTSD) 
Consequences | e Unintended pregnancy 

e Pregnancy complications (eg, abruptio placentae) 

e Sexually transmitted infections 


e Safety planning (eg, local shelter referral) 


Management 


PTSD = posttraumatic stress disorder. 


e Psychosocial counseling 


e The United States Preventive Services Task Force (USPSTF) recommends that screening be 


performed in all women of childbearing age. 


e Also routine postpartum screening for IPV is required soon (eg, 3-6 weeks) after delivery. 


¢ A high degree of clinical suspicion for IPV must be maintained. When somatic symptoms do occur, 
they are often nonspecific (eg, headaches, back pain, chronic abdominal or pelvic pain). Additional 
clues may be present, such as resistance to being evaluated alone and multiple medical visits with 
varying health care providers (eg, emergency visits). Physical examination findings may include 
unexplained bruising on the head, neck, abdomen, or genitals; however, patients can have a normal 


examination. 


Patients with suspected IPV should undergo screening. Because this is a sensitive topic, providers 
should begin with a normalizing statement (eg, "I sometimes see patients with similar pain that is 
caused by not feeling safe") and proceed with both open-ended (eg, "How safe do you feel in your 
relationship?") and specific (eg, "Have you ever been hit by your partner?") questions to encourage 


disclosure. 


Sexual Assault 


Sexual assault 


Physical and forensic examination (eg, hair, semen) 
Psychologic assessment 


Mental health disorders (eg, PTSD) 
Consequences | e Unintended pregnancy 
e Sexually transmitted infections 


e Postexposure prophylaxis 
Management | e Emergency contraception 
Psychosocial counseling 


PTSD = posttraumatic stress disorder. 
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Postexposure prophylaxis for sexual assault 
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Chlamydia Doxycycline 


Gonorrhea Ceftriaxone 


Trichomonas A 
e Metronidazole 
vaginalis 


Multidrug regimen (eg, tenofovir-emtricitabine 
with raltegravir) 


HIV 


Hepatitis B Hepatitis B vaccine + hepatitis B immunoglobulin 
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Patients who experience sexual assault are at high risk for developing PTSD, depression, and 
suicidality. 


Pregnancy 


¢ Routine prenatal care should include an informed consent discussion that anticipates clinical 
complications necessitating a cesarean delivery. 


This process should include a clear description of indications, risks, and benefits as well as an 
opportunity to address the patient's specific concerns and questions. 


9 This is known as Preventive Ethics 


¢ Can a pregnant woman with capacity refuse cesarean section if vaginal delivery would put the unborn 
child at risk? 


Yes 


a pregnant woman with capacity has the right to refuse treatment, regardless of risk to the unborn 
child 


When maternal and fetal interests conflict (which commonly occurs in pregnancy), medical 
decision-making is often based on prioritizing maternal health (ie, maternal beneficence) over 
fetal interests. 


e Patients may desire a cesarean delivery in the absence of maternal or fetal indications. Physicians who 
are uncomfortable performing cesarean deliveries on maternal request should refer these patients to 
another obstetrician-gynecologist. 


Adolescence 


e Disclosure of an HIV diagnosis to a child with perinatally acquired infection should occur by 
adolescence to foster patient autonomy, increase medication adherence, and prevent transmission. 


The physician should respect the family's concerns and offer joint participation in establishing a 
timeline and plan for disclosure to the child. 


¢ Emphasizing collaboration between the physician and family (eg, "let's first talk") is the most 
appropriate approach to best serve the child's health. Collaboration with the mother is needed to 
establish a detailed plan for disclosure, which should specify the timing, approach, and extent of 
information sharing, all while validating and respecting the mother's concerns. Having this collaborative 


discussion supports the parent by allowing her to rehearse a difficult discussion. 


e Discussions regarding advance care planning for adolescents with chronic, life-limiting illnesses (eg, 
cystic fibrosis) should take a family-centered approach and involve the adolescent patient alongside the 
parents. 
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Discussion should include information regarding prognosis, care options, and the patient's and family's 
preferences for end-of-life care. 


e In pediatric populations, there is added complexity of integrating respect for parent authority with the 
obligation to be honest with patients. At times, parents request that information be withheld from their 
child, forcing the physician to balance obligations to the patient with parent wishes. 


However, the physician's primary duty is to the patient. 


In pediatric patients with a chronic or terminal illness and poor prognosis, the patient's understanding 
should first be determined before making a detailed plan with parents for disclosure. 


e Drug testing adolescents without their knowledge is inappropriate. Parents requesting surreptitious 
drug testing should be engaged to understand their specific concerns, educated about the limitations 
of drug testing, and informed about the need for private patient evaluation. 


Genetic Testing 


e Testing in children is typically performed based on the onset of disease. Tests for genetic conditions 
with an early onset of disease (eg, cystic fibrosis, phenylketonuria) are performed because early 
diagnosis affects management in childhood. 


In contrast, genetic testing in children for an adult-onset condition (eg, breast cancer) is typically 
not recommended because it usually does not affect patient care (eg, frequency of monitoring) or 
prognosis. 


When there is no impact on the child's medical management or prognosis, genetic testing to predict 
future disease risk should be deferred until adulthood to ensure informed consent. 


Geriatrics 


Falls 


Falls in older adults 


Overview e Leading cause of injury, morbidity, mortality 


e History of fall 

e Sensory & cognitive disturbance 

e Chronic disease (eg, T2DM, arthritis, CVD) 

e Medications (eg, neuroleptics, antidepressants, vasodilators) 


Risk factors 


e Screening: musculoskeletal (eg, "get up & go" test*), vision, hearing, bone density, orthostasis 


3 x e Medication & home safety review 
Outpatient prevention 


e Correction of vitamin D deficiency (in select patients) 
e Supervised exercise program 


e Assess fall risk & customize strategies to patient's specific risk factors 

e Optimize environment (eg, minimize furniture, lower the bed, place in direct view of nurses if high risk) 
e Perform frequent checks on high-risk patients 

e Avoid restraints & overreliance on fall alert systems 


Inpatient prevention 


*Ask the patient to rise from a chair & walk briskly to the end of the room. Time & patient difficulty in this test predict the risk of falling. 
CVD = cardiovascular disease; T2DM = type 2 diabetes mellitus. 
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Supervised exercise training 


has been shown to significantly reduce fall risk and should be 


recommended for all elderly patients who are at high risk for falls (or who have sustained a 


fall previously). 


Elder Abuse 


Elder abuse 


Risk factors 


Medication Prescription 


Manifestations of abuse 


STI = sexually transmitted infection. 


Female 

Dementia, chronic mental illness 
Functional impairments 

Social isolation 

Shared living environment 

Poor socioeconomic status/financial stress 


Physical & sexual abuse 

e Atypical abrasions, lacerations, contusions, fractures 
Pain not consistent with reported etiology 
Anogenital injuries 
Newly acquired STI 


Psychological & verbal abuse 


e Change in behavior/personality 
e Depression/anxiety 


Neglect 


e Inadequate nutrition or hydration 
e Pressure injuries 
e Deterioration in comorbid conditions 


Financial exploitation 

e Failure to adhere to medication regimen 
e Multiple missed appointments 

e Unpaid expenses or rent payments 


Medication prescribing in elderly patients 


Major considerations 


Increased susceptibility to ADEs 
Increased polypharmacy risk due to multiple chronic conditions 
Susceptibility to harms from overtreatment & undertreatment 


Principles 
of prescribing 


Limit the number of prescribers 

Review criteria for geriatric populations (eg, Beers,* START“) 
Consider time to benefit for drug 

Tailor regimen to the patient's goals & life expectancy 
Frequently reassess appropriateness of medication 


*Beers criteria: list of medications considered potentially inappropriate or to be used with caution in the elderly. 


**START criteria: used to identify potential harm of withholding specific drug in older patients. 
ADEs = adverse drug events; START = Screening Tool to Alert to Right Treatment. 


9 e.g: Ketorolac 0.5% solution, 1 drop in right eye, four times daily ( DO NOT use BD, OD 


etc) 
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Q Penicillin V, 500 mg, orally, twice a day, for 10 days s% © 


This prescription is written in precise, simple, and common language and is, therefore, least likely to result in a medication 
error. First, the drug is named specifically (“Penicillin V”). Second, the dosage (“500 mg”) describes the drug strength in 
clearly defined units and does not contain trailing zeros. Third, the route (“orally”), frequency (“twice a day”), and 
duration (“for 10 days”) of administration are all written in plain English; Latin, abbreviations, and acronyms should be 
avoided because they can be misinterpreted. 


In addition, it is recommended to indicate the reason for the medication on the prescription (e.g., “Streptococcal 
pharyngitis”), as this introduces an additional safety checkpoint and opportunity for counseling for pharmacists and 
collaborating providers, and reminds the patient of the drug's purpose. Other instructions typically provided on 
prescriptions include the number of medication units to be dispensed and the number of refills permitted before the 
patient's next follow-up. 


Beers criteria Widely used criteria developed to reduce potentially inappropriate prescribing and harmful 


polypharmacy in the geriatric population. Includes > as that should be avoided in 

elderly patients due to 4 efficacy and/or t risk of adverse events. Examples: 

= a-blockers (t risk of hypotension) _» Tc A 

= Anticholinergics, , antihistamines, opioids (f risk of delirium, sedation, falls, 
constipation, urinary ion) 

= Benzodiazepines (f risk of delirium, sedation, falls) 

» NSAIDs (t risk of GI bleeding, especially with concomitant anticoagulation) 

= PPIs (t risk of C difficile infection) 


Violent Patient 


Aggressive patient in the emergency department 


e History of violent behavior/antisocial personality disorder 

e Psychiatric illness (eg, psychosis, delirium, suicidal/homicidal ideation) 
e Substance use; acute intoxication, withdrawal 

Prolonged wait times 


Risk factors 


e Angry, irritable demeanor 

e Loud, aggressive speech, cursing, verbal threats 
e Tense posture, clenched fists, pacing 

e Desk or wall pounding, throwing objects 


Warning signs 


e Maintain a distance of 2 arm lengths; avoid direct eye contact 
e Interview with door open, clinician closer to the exit 
e Verbal deescalation 
o Use calm voice, nonconfrontational approach 
Management o Provide for basic needs (eg, offer food, drink, blanket) 
o Listen attentively to clarify patient's wants/needs 
o Set clear expectations that violence is unacceptable; reinforce that patient will not be harmed 
o Offer choices if appropriate (eg, oral vs intramuscular medications) 
e Chemical & physical restraint when verbal deescalation fails & violence is imminent 


e When dealing with an angry patient, the most appropriate response is to remain nondefensive, 
acknowledge that the patient is upset, and begin the discussion with an open-ended question. 


May | ask what is upsetting you so I can help you? 
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(0) Request the presence of a chaperone 92% © 


As part of the patient-physician relationship, physicians should try to create a comfortable environment in order to build 
trust and fulfill their duty to provide optimal care for their patients. Inappropriate patient behavior can make fulfilling 
this duty challenging and should be addressed directly. In this scenario, telling the patient that his comment is 
inappropriate in a polite and direct manner (so as to not undermine the therapeutic alliance) and requesting the 
presence of a chaperone (i.e., an authorized member of the care team, who can act as an impartial observer and witness) 
can help create an environment in which all parties feel comfortable and respected. Family members and other close 
contacts are not appropriate chaperones. Additional strategies to prevent inappropriate behavior include asking direct, 
close-ended questions and performing only medically necessary portions of the examination to minimize contact. 


e Patients with borderline personality disorder use the defense mechanism of splitting, which can result 
in polarized views of team members as "good" and "bad" and create division within the treatment team. 


Seeing the patient jointly as a team can help provide clear and consistent information and minimize 
the tendency for splitting to interfere with treatment. 


Physician Impairment 


Physician impairment 


e Impaired ability to practice medicine competently & safely due to psychiatric/medical illness, alcohol, or drug 
dependency 


Lateness, unexplained absences, inaccessibility 


Definition 


Unusual rounding times 
Inappropriate orders, prescriptions errors, incorrect charting 
e Increased irritability, anger, conflicts with staff & colleagues 


Recognition 


e Overt signs of substance misuse/abuse (eg, excessive drinking at hospital functions, slurred speech, smell of alcohol, 
poor hygiene, needle marks) 
Increase in patient complaints 
Deterioration in clinical performance (usually a late sign) 


e Report to PHP 


Management “ . ` i 7 7 
e Refusal to comply with PHP recommendations may result in the provider being reported to the state medical board 


PHP = Physician Health Program. 


Dimensions of health care quality 


o y e Minimizes preventable errors 


e Avoids harms from care 


r e Identifies patient values, goals & preferences 
Patient-centeredness ; A 
e Tailors care delivery to expressed patient values 
e Avoids delays in care, reduces wait times 
| Efficiency e| e Avoids wasting or overusing resources 


e Provides quality care to all individuals regardless of demographic attributes (eg, ethnicity, age, gender) 


Effectiveness e Adheres to scientific guidelines evidence 
e Avoids undertreatment & overtreatment 
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Indicators used in quality measurement 


Structural 
indicators 


Process 
indicators 


Measure organizational structures, including human resources 
Examples: nurse-to-patient ratio, clinician knowledge 


Measure health care worker compliance with a process, assess performance, detect variations 
Example: percentage of eligible patients screened for colon cancer 


Outcome 
indicators 


Balancing 
indicators 


Measure changes in health status or outcomes 
Examples: blood pressure, mortality rate, nosocomial infection rate 


Measure tradeoffs incurred as a result of systems change 
Example: increased documentation time after implementing a new safety protocol 


¢ Hospital readmissions are used as a quality metric because they are often preventable through 
improved patient communication and follow-up. 


Telephone-based outreach shortly after discharge reduces readmissions rates by preventing loss to 
follow-up, increasing patient engagement (proactively identifying and addressing potentially serious 


concerns) and care coordination (effective transition between inpatient and outpatient care). 


¢ High variation in care of medical conditions for which well-established practice guidelines exist is 


generally associated with unnecessary use (eg, overuse) of services and lower quality and lower value 


(ie, quality of care relative to costs) of care. 


Evidence suggests that differences in provider practice styles (ie, subjective decision-making, 
attitudes, and perceptions about treatment) is the leading contributor to variation in clinical 


performance. 


Provision of data-driven feedback on a physician's individual clinical performance (eg, cesarean 


delivery rates) compared to benchmarks and peers is effective in optimizing physician practice quality 


(eg, reducing unnecessary cesarean delivery). Increasing physician awareness of how their practice 
pattern differs from recognized standards can increase attentiveness in clinical decision-making and 
promote care that is better aligned with evidence-based guidelines. 


e High-value health care optimizes quality while minimizing total costs and waste (ie, avoiding 


unnecessary treatment or complications). Value is defined as the ratio of quality to costs: 


e Quality includes patient outcomes (eg, mortality, morbidity), safety (eg, adverse events), and patient 
care metrics (eg, patient satisfaction, wait times). 


e Costs include the total costs (ie, not only short-term costs) of care per patient over the entire course 
of treatment. Costs may be assessed from the perspective of the patient, health care system, or 


society at large. 


9 ¢ Resource stewardship: Appropriate allocation of resources that leads to high-value, 


evidence-based care 


Key idea: If a patient has been bedridden for 3 years, so using an expensive, long-lasting stent 
to re-establish blood flow is likely not going to lead to any gains in function (i.e. use of the 
expensive stents is not high-value care) 


¢ Timely (<4 weeks) primary care follow-up promotes completion of pending studies (eg, imaging, 
laboratory tests) and health management (eg, new medications, diagnoses). During the discharge 
process, patients should receive high-quality provider communication and counseling explaining the 
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importance of follow-up, as this increases patient likelihood of attending primary care visits and 
completing follow-up recommendations. High-quality communication includes the following: 


e Face-to-face discourse, allowing responses to nonverbal cues 
e Patient-centered interaction tailored to the patient's current motivations, goals, and ability 


e Interactive approaches for verifying patient understanding (eg, inviting questions, encouraging 
teach-back that summarizes patient understanding of the conversation) 


9 When systemic problems with health care quality are observed, the following approach should 
be used: communication with relevant stakeholders, coordinated efforts (eg, involving 
both inpatient and outpatient physicians), and team-based interventions to promote shared 
goals. 


©) Involve a social worker in discharge planning 7% @ 


The physician is responsible for assessing whether to involve a multidisciplinary team of discharge planners (usually 
social workers and/or nurses). Discharge planners can be especially helpful for patients who are at high risk for adverse 
events after discharge and require ongoing skilled care. Discharge planning should be initiated as early as possible and 
includes a psychosocial assessment, discharge counseling, medication reconciliation, planning of follow-up visits, and 
coordination of services. The patient, their family, and future caregivers should be involved to establish a plan that meets 
the patient's medical needs and personal preferences. Effective discharge planning can increase patient satisfaction, 
reduce the duration of hospitalization, and decrease readmission rates. 


Home health care should be considered for patients who live at home and require complex ongoing care but are unable 
to travel. This form of rehabilitation reduces costs while avoiding the risks associated with prolonged hospitalization (e.g., 
nosocomial infections). 


Improving hand hygiene compliance in health care settings 


Reason for noncompliance Example solution 


Place sinks/dispensers outside each patient's room 


Ineffective placement of sinks and dispensers 


Lack of accountability Build hand hygiene into provider evaluations 


Create safety teams, provide real-time feedback on compliance 


Lack of safety culture 


Forgetfulness or lack of time Visual cues (eg, signs, red arrows) near doorways 


¢ Low adherence to well-established, evidence-based protocols can arise from suboptimal 
organizational and systems factors. Systems interventions are often prioritized as first steps. 


In certain situations where systems changes are insufficient, strengthening the organizational culture 
to promote individual accountability (known as "just culture") is useful. Examples of accountability- 
building interventions include incorporating hand hygiene compliance into physician evaluations and 
enforcing disciplinary measures when repeated hand hygiene transgressions occur (ie, warning note, 
remedial training). 


9 e The Joint Commission Universal Protocol for Preventing Wrong Site, Wrong Procedure, 
Wrong Person Surgery was developed to reduce surgical errors and improve surgical 
reliability. Preprocedure actions include preoperative verification of the patient's identity, the 
procedure to be performed, and the surgical site. 
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Cross Culture Care 


Cross-cultural care improves provider-patient communication and health outcomes, especially 

for minority populations that experience significant health disparities (eg, preventable differences in 
health linked to demographic attributes). Cross-cultural care reflects high-value care principles common 
to all populations, including: 


e Patient-centeredness: identifying the patient's values and aligning care with the patient's priorities 


e Cultural sensitivity: exploring the patient's cultural beliefs and understanding how sociocultural 
background influences perceptions of health decisions 


e Enhanced communication: addressing language barriers (eg, use of interpreter services) and 
tailoring communication styles (eg, adjusting eye contact, addressing family) to a patient's 
preferences 


Cross-cultural care emphasizes the importance of avoiding stereotyping, since minority groups (eg, 
Black) comprise a variety of subcultures (eg, Caribbean, African) and patients’ preferences vary within 
groups 


Patient-Centered Care 


Patient-centered care 


Incorporate patient values into medical decisions 


Overview | e Emphasize outcomes important to patients 
Improve health care quality & patient satisfaction 


e Shared decision-making between patient & physician 
Examples | e Decision aids to assist patients in understanding options 
e Care coordination to streamline chronic condition management 


e Patient-centered care incorporates patient preferences and values, with emphasis on measuring and 
monitoring outcomes prioritized by patients (eg, pain level, functional status). 


Shared decision-making optimizes care in chronic conditions featuring multiple reasonable 
management strategies (eg, pain management, cancer treatment), promoting selection of treatments 
aligned with patient priorities. 


Home Health Care 


Home health care 


Health services provided by skilled HCWs (eg, nursing, PT/OT, SW) in the home 
Covered by Medicare if patient is homebound & has skilled health needs 


Medically stable for discharge but homebound & requiring intermittent monitoring 
High risk of adverse events (eg, fall risk, complex medication regimen) 


Skilled nursing needs (eg, wounds, physical rehabilitation) 


Promote patient mental health, autonomy & independence 
Benefits Reduce risk of hospital readmission & length of hospitalization (eg, fewer nosocomial infections) 
Decrease health care spending (ie, less expensive than skilled nursing facility) 


HCWs = health care workers; OT = occupational therapy; PT = physical therapy; SW = social work. 


Rapid Response Teams 


Ethics & Communication ; f 886 
https://t.me/usmleinnercircle 


Busy hospitals often experience delays in recognizing and responding to acute deterioration in patients’ 
Clinical status. Rapid response teams (RRTs) can provide early intervention in case of clinical decline, 
and their use is associated with improved patient outcomes (eg, reduced incidence of cardiac arrest and 
associated mortality). RRTs are characterized by the following: 


e Multidisciplinary team: RRTs typically include practitioners from multiple health professions, 
including nurses, physicians, and respiratory therapists. 


e Patient assessment: RRTs support primary care teams by regularly monitoring patients who are at 
high risk of clinical decline. RRTs can assess and immediately treat patients when signs of clinical 
deterioration appear, preventing serious sequelae. 


e Activation criteria: RRTs are typically activated based on early clinical warning signs manifested by 
the patient (eg, sustained tachypnea, arrhythmia, uncontrolled pain). 


Quality Improvement Processes 


Quality improvement processes 


Incremental cycles of planning, piloting, assessing & 
refining an intervention to achieve a specific goal (ie, PDSA 
cycle) 

Example: testing a new check-in procedure with weekly 


Model for 
Improvement 


tabulation of patient satisfaction surveys 


Identification & removal of inefficiency & waste in a 
workflow 

Example: streamlining scheduling to reduce excess waiting 
time 


Near-elimination of defects through statistically driven 
process improvement 

Example: controlling annual incidence of wrong-site surgery 
to <0.00001% through enhanced safety measures 


Engaging personnel to adopt innovation & implement 
Change organizational changes 
Management Example: identifying frontline early adopters to lead 
implementation of a new EHR system 


EHR = electronic health record; PDSA = Plan-Do-Study-Act. 


PDSA Cycle 


¢ The Plan-Do-Study-Act (PDSA) and Plan-Do-Check-Act (PDCA) paradigms are quality improvement 
(QI) tools that involve cyclical processes with the goal of continual improvement. Once a QI issue is 
identified (eg, elevated rate of failed extubations among preterm infants), a 4-step process is put in place 
to address it, as follows: 


e Plan: Identify any factors contributing to the issue (eg, lack of standardized extubation strategies), set 
an objective (eg, reduce failed extubation rate by 30%), and put a plan in place to carry out a cycle 
(eg, new protocol and checklist development, training in preparation for implementation). 


e Do: Implement the plan (ie, new protocol) while making sure to collect data and document problems 
and unexpected observations. 


e Study (or Check): Using the data gathered, complete a data analysis that compares the 
results obtained to the objectives set (eg, evaluate variations in failed extubation rates). 


e Act: Based on these data, identify changes that need to be made and lessons learned, and then 
begin work on the next cycle if needed to achieve the objective. 
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Goal 


Outcome 


Run chart 


Time 


A run chart is a quality improvement tool that graphs a process performance outcome (eg, no-show rate) 


over time (eg, before and after a quality improvement intervention). Run charts allow visualization of 
trends (25 consecutive points with consistent directional change) and systematically determines 
effectiveness of a quality improvement intervention. 


Hospice Care 


Patient selection 


Home hospice care 


Life expectancy <6 months 
e Agreement to forgo curative & life-sustaining treatment 
e Family/private caregiver available for daily needs 


e Current symptoms can be managed with home care 


Location of services 


Typical services 


e Patient home 


e Assisted living facility 
e Nursing home 


e Periodic home visits by experienced personnel (eg, nurse) 
e Palliative medications (eg, analgesics, antiemetics) 

e Durable medical equipment (eg, hospital bed) 

e Physical therapy (as well as other therapy modalities) 


e To qualify for hospice, patients must elect to discontinue curative or life-prolonging treatments; 
however, they may continue palliative treatments (eg, surgery, palliative radiotherapy) that are primarily 


provided for control of symptoms. 


Care philosophies at the end of life 


No escalation of treatment 


e Sets upper limits on treatment (eg, no 
invasive ventilation) 

Avoids futile interventions with greatest 
morbidity 


Creates time to process impending loss 
& eases transition to withdrawal of life support 


Time-limited trial Withdrawal of life support 


e Provides intensive care for a predefined e Focuses completely on comfort 
interval (eg, 2-3 days) measures only 
e May entail temporary escalation, even if futile | e Withdrawing life support # 
"withdrawing care" 


Active dying soon follows 
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Reframing personal goals in terminal illness 


e Current symptoms & functional 
limitations 


e Expected course & prognosis 
e Personal goals 


e Fears & obstacles 
e Individual motivation & purpose 


Explore the patient's 
understanding of the illness 


Clarify the patient's 
priorities & values 


e Alternate means or schedule 
Reframe goals 


z aa e Current & possible help & support 
in realistic ways 


e Avoid giving false hope 


e In elderly patients with end-stage renal disease, especially those with advanced comorbidities and 
functional decline, chronic dialysis does not significantly extend life expectancy when compared to 
conservative kidney care; it is associated with increased hospitalizations and diminished quality of 
life. 


These factors should be discussed prior to initiation of dialysis. 
When patients elect to not initiate dialysis, the average life expectancy while on conservative kidney 


care is 6 months to 2 years. 


¢ For patients with terminal illness (eg, advanced cancer), interventions that have adverse effects (eg, 
respiratory depression) are justified if they are given with the intention of promoting the patient's well- 
being or allowing for a comfortable death (ie, doctrine of double effect). 


e Voluntarily Stopping of Eating and Drinking is a decision by patients with terminal illness to cease all 
food and fluid intake, often as a symbolic acceptance of death. 


Physicians should verify that the patient has decision-making capacity and is acting voluntarily, 
provide counseling regarding potential consequences (eg, discomfort), and record preferences 
for comfort (eg, oral swabbing) in case of thirst-induced cognitive impairment (eg, delirium). 


Physician Assisted Suicide 


e Physician-assisted suicide is the process by which a physician helps competent patients voluntarily 
end their lives when faced with end-of-life suffering. It involves providing medication, a prescription, or 
information to a patient with the understanding that the patient intends to use it to complete suicide. 


Although it is legal in a few states and in some countries, physician-assisted suicide is a controversial 
area of ethics. 


Physician-assisted suicide should be differentiated from euthanasia, in which a physician 
administers a lethal substance. In the United States, euthanasia is illegal and is considered 
unethical. 


When approached with such a request, the physician should respond with empathy and compassion 
and explore the reasons for the request. Reasons may include fears of loss of autonomy and dignity, 
fears of suffering (eg, uncontrolled pain, dyspnea) and poor quality of life, and feelings of not wanting to 
be a burden to others. 


Once the patient's concerns and fears are identified, the provider can optimize palliative care 
interventions to address specific issues and improve quality of life. 


DNR 
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¢ A "do not resuscitate" (DNR) order specifically prohibits cardiopulmonary resuscitation (eg, chest 
compressions, defibrillation) in the event of cardiopulmonary arrest. 


However, it does not mean "do not treat" and does not prohibit other therapeutic interventions (eg, 
thrombolysis) that may be needed to address concurrent or newly presenting conditions as determined 
by standard practice. 


A patient's preferences for life prolonging measures would not apply in cases of brain death 
because brain death constitutes legal death and medical teams can legally withdraw care. 


e Patients often fear that a do-not-resuscitate order may relegate them to a lower priority for the care 
team or otherwise compromise their care. To best understand the patients’ wishes, code status should be 
addressed in a broader discussion regarding goals of care, using nonleading questions, avoiding 
euphemisms, and providing reassurance that their decisions will not otherwise alter their treatment or 
overall quality of care. 


Medical Errors 


¢ Continuity of care for medications at the time of transitions of care, between inpatient and outpatient 
facilities and within inpatient facilities, is a potential source of medical error. 


Interventions that target pharmacy personnel and high-risk patients appear to be the most 


effective in improving the quality of patient care. 


¢ Near Miss: Unplanned event that doesn’t cause harm but has potential to do so. 


¢ Active failure is a medical error that is caused b a human error such as negligence, misinformation, 
incompetence or a technical mistake. and directly causes the patient harm. (Immediate Impact) 


e.g: Wrong site incision 


e Latent conditions are systemic conditions that can lead to medical mistakes and patient harm. They 
are often caused by the organization or design of a system. (Accident waiting to happen) 


Active versus latent errors 


Active error Latent error 
e Proximal cause e Distal cause 
e Involves actions of frontline e Involves organizational vulnerabilities that 
personnel influence actions of frontline personnel 


e Occurs at interface of provider 


; £ e Occurs at level of system, process & policy 
with patient or system 


e "Sharp end" of the scalpel, tip | e "Accident waiting to happen," "blunt end" of the 
of the iceberg scalpel, below the surface 


¢ Adverse event is a medical error that reaches the patient and causes harm, such as giving the wrong 
medication to a patient. 


e Sentinel event/ Never Event is a medical error that reaches a patient and leads to permanent 
disability or death. 
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Examples would include performing an operation on the wrong patient or wrong site or administering a 
medication to which a patient was known to be allergic leading to anaphylaxis and/or death. 


9 Not every complication has a sentinel event, and not every sentinel event is caused by an error. 


e Physicians have a duty to fully disclose significant complications, whether non-preventable or 
preventable, to patients. 


Full disclosure should include explanation of the following: 
e Details of the complication (ie, nature of injury) 
e Potential causes and contributing factors (eg, complex anatomy, location of tumor) 
e Treatment provided 
e Expected prognosis and consequences (if any) 


e Preventive strategies (if the complication was preventable) 


When a serious adverse event occurs during treatment, all physicians involved in the 
patient's care should collectively disclose the event to the patient and family. 


e Patient discussions regarding treatment complications should ideally be conducted by the physician 
who had primary responsibility for the initial intervention. 


If that physician is unavailable, a brief and honest explanation should be provided to the patient by 
the covering physician, with the assurance that a definitive answer will be provided once the matter 
has been fully discussed with the colleague. 


(This might be related to your recent procedure, let me discuss with your physician to give you a 
definite answer of why it happened.) 


(e) Speak to the colleague who ordered the initial HIV test 44% @ 


When a physician is confronted with the possibility that a colleague is responsible for a medical error, the physician must 
speak to the colleague privately in a nonjudgmental manner and attempt to find out why the error occurred. If the patient 
no longer has a patient-physician relationship with this individual, the physician should also seek the patient's permission 
to speak to the colleague (to prevent a HIPAA violation). Medical errors are much more commonly caused by failures in 
health care systems than by the active error of a health care provider. Moreover, there are a number of patient factors 
that can cause adverse events (e.g., lack of access to health care due to economic inequities, failure to keep 
appointments) as well as ethically valid exceptions to full disclosure (e.g., therapeutic privilege, patient refusal to receive 
information); medical records might be incomplete or contain a misrepresentation of the circumstances for a particular 
decision. Physician-physician communication in a supportive setting helps to prevent similar incidents from recurring. 
After confirming the cause of the error, the physician in charge should inform the patient and advocate for changes to 
rectify the issue. 


Ethics & Communication ; f 
https://t.me/usmleinnercircle 


891 


(a) Failure at the patient-telemetry device interface 32% © 


When humans interact with medical equipment, three types of errors occur: human errors, device errors, and errors at 
the level of the device-human interface. Failure at the level of the device-human interface (e.g., disconnection of the 
patient from or improper connection of the patient to the telemetry device) is the most common cause of inpatient 
cardiac telemetry-related errors (approx. 50% of cases) and typically occurs after patients are shifted (e.g., for a test). 
Less common causes of inpatient cardiac telemetry-related errors are equipment malfunction (25%), communication 
breakdown (20%), and alarm fatigue (5%). Cardiac telemetry-related errors rarely cause patients to be harmed, but when 
they do, the consequences are dire with death as the most frequent outcome. Measures that can be taken to prevent 
such errors include checklists and standardization for inpatient transfers, regular telemetry equipment checks, forcing 
functions that prevent alarms from being turned down, and redirection of low-level alarms to telemetry technicians to 


prevent alarm fatigue in nurses. 


Cognitive Errors 


Common cognitive errors in medicine 


Type of bias Definition Example 


Fixating on initial impressions to make a 
diagnosis 

Related to confirmation bias & premature 
closure 


Burning throat pain diagnosed as acid reflux 
despite weight loss 
Correct diagnosis is lung malignancy 


Anchoring 


e Dyspnea diagnosed as influenza during peak 
influenza season 
Correct diagnosis is pulmonary embolism 


Allowing recently seen or memorable (high- 


Availabili 
ty stakes) cases to sway diagnosis 


Emphasizing evidence that supports e Burning throat pain after eating spicy food 
presumed diagnosis & overlooking information 
that supports other diagnoses 
Related to anchoring bias 


Confirmation diagnosed as acid reflux despite weight loss 


Correct diagnosis is malignancy 


e Abdominal pain diagnosed as opioid 
Allowing diagnostic approach to be influenced withdrawal in patient described as drug 
by context & presentation of information seeking 

e Correct diagnosis is bowel obstruction 


Framing 


©) Commission bias 2% © 


Commission bias is favoring action (e.g., ordering a D-dimer test) over inaction when inaction 
will likely lead to the same or a better outcome. This patient most likely has had a panic attack. 
His Wells score for pulmonary embolism (PE) indicates a low probability for PE and the 
pulmonary embolism rule-out criteria (total score of O points) indicate that no further 
diagnostic testing is needed. Regardless of these facts, the physician has ordered a D-dimer 
test most likely as a result of a sense of obligation to the principle of beneficence. 


Commission bias is less common in health care than omission bias, which is the tendency to 
prefer inaction over action. 


e Metacognition, the process of understanding and self-monitoring potentially flawed cognitive 
patterns and biases, has been associated with reduced judgment errors. 


Metacognition can be promoted through morbidity and mortality conferences and practicing 
diagnostic time-out (ie, critical reflection on the diagnostic thought process), particularly when caring 
for a complex patient. 


e Triage cueing results when the diagnostic evaluation is overly influenced by the patient's triage 
category. 


For example, a physician may miss concerning signs in a patient who is triaged as low acuity by 
another staff member. 
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Implicit bias 


e Subconscious stereotypes about & attitudes toward a specific group (eg, ethnic minority) 


Definition 
e Nondeliberate & unconscious; distinct from intentional discrimination 


Influences provider thinking, communication & behavior (eg, affecting differential diagnosis, treatment) 
Contributes to health disparities (eg, suboptimal pain management) 


Assess for presence of biases (eg, using standardized testing tools*) 
Management Promote individual & group exploration (eg, debriefing) of bias & stereotypes 
Train providers to recognize & monitor thought processes (eg, metacognition) 


*Examples include computerized, image-based sequential priming tests. 


Avoiding Errors 


Systems approach to error prevention 


Address organizational environment & teams 
Emulate high-reliability organization practices (eg, aviation) 


Overview 


Culture of safety: prioritize safety-promoting resources 
Resilience: systems design to prevent errors 
Team-based vigilance: safety oversight by entire team 
Comprehensive analysis: avoid simplistic explanations 


Components 


Human factors engineering: reduce human effort needed for safe action 
Swiss-cheese model: multiple overlapping layers to block errors ("holes") 


e Organizational goals of zero human errors are unrealistic. 


Instead, organizations should set goals of zero adverse events (ie, no harm to patients) 


Human factors engineering strategies 


Reliability Strategy Description & examples 


e Hard stops in design or process to eliminate risk of incorrect use 


Forcing functions F : z F j 
Example: each anesthesia gas fits only one compatible socket & is not interchangeable 


Computerized Automated processes to remove human effort & variations that cause error 


automation Example: automated vital signs monitoring 


Environment & physical Workspace design to facilitate correct action & minimize error 
layout Example: look-alike drugs stocked in different locations 


Highest 


Standardization & Uniform processes to minimize variation, complexity & learning curve 
simplification Example: every hospital unit follows the same process for heparin administration 


Human-machine Repetitive step to confirm correct action in an error-prone process 
redundancy Example: barcode scanning of medications in addition to visual inspection 


Reminders, alerts & Processes prompting providers to check actions to reduce errors 
double-checks Examples: drug-drug interaction alerts; time-out before procedures 


Human factors engineering seeks to reduce error risk by designing systems based on expected human behaviors. Less reliable HFE strategies 
include trainings, policy changes & education. 


©) Testing the new devices in the operating rooms using simulated surgeries 55% © 


Testing new devices before implementation (usability testing) under simulated or actual conditions can help identify 
unanticipated risks that may result in workarounds, which may lead to medical errors. New devices can be evaluated 
based on whether they meet the users' requirements (design validation) regarding the intended purpose and usability. In 
the action hierarchy of HFE, this method of error prevention is considered a “stronger action,” meaning that it is more 
effective in preventing medical errors since it does not rely on human effort for error mitigation compared to “weaker 
actions” such as training, double checks, warnings, and the introduction of new policies (e.g., checking the alarm volume 
hourly). Another example of a “stronger action” is the implementation of a forcing function, e.g., a design feature that 
switches off the electrocautery device if the volume falls below a certain level. 
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e Automation is appropriate for constant, predictable processes (eg, constant heparin infusion on a 
hospital floor) but is less suitable for dynamic processes requiring critical analysis and frequent 
adjustments (eg, administering heparin boluses in an operating room). 


Swiss cheese model 


Hazards 


(eg, fatigue, pathogens) Blocked hazards 
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©uworld 


e The Swiss Cheese Model (SCM) is a strategy often used in health care organizations to increase 
safety. SCM recommends overlapping multiple barriers (visualized as slices of cheese) within a 
process to block hazards. Targeted hazards include both internal human error (eg, mistakes resulting 
from fatigue) and external threats (eg, infectious agents). 


Clinical Support Systems 


Clinical decision support systems 


e Assist providers in making clinical decisions based on patient data (eg, laboratory data) 
Purpose e Usually integrated into computerized provider order systems 


e Recommend actions to providers based on patient clinical information 


Increase reliability of medical decision-making (ie, limiting potentially harmful variations of care) 
Detect and intervene in cases of human error (eg, entering incorrect drug dose) 
Reduce medication prescription errors 


Potential benefits 


e Tool suggesting default drug dose and frequency based on patient weight 
Examples e Prompt recommending specific DVT prophylaxis in a patient following high-risk surgery 
e Prompt recommending specific diagnostic tests in a patient with suspected pulmonary embolism 


DVT = deep venous thrombosis. 


¢ Electronic decision support tools can optimize physician decision-making and reduce cognitive 
overload in busy, complex settings where risk of cognitive bias is highest. These tools are 

typically integrated in the electronic medical record and provide real-time, interactive feedback and 
guidance for physicians. They reduce diagnostic errors through the following: 


e Reminding physicians of relevant patient information from previous encounters (eg, history of 
injection drug use as a risk factor for infection) 


e Prompting physicians to perform specific actions during the history and physical examination 
to thoroughly assess risk (eg, asking about fever during evaluation of back pain) 


e Providing quick access to evidence-based algorithms or clinical pathways that outline 
recommended steps in patient care (eg, ordering inflammatory markers, such as erythrocyte 
sedimentation rate, in patients with fever and back pain). 
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(c) Computerized provider order entry 


Paper-based systems, in which medication orders are handwritten, are prone to transcribing errors, which can result in 
the recipient of the order not being able to properly read and interpret the prescription. In this case, as the physician 
determined that the patient received ten times the prescribed dose, the transcribing error was most likely due to the 
misinterpretation of a trailing zero after a decimal point. Trailing zeros are part of the Joint Commission's “Do Not Use” 
list, which provides recommendations on information management. To prevent transcribing errors, most hospitals have 
adopted computerized provider order entry (CPOE) systems, which also have the advantage of helping to prevent 
ordering errors because they are usually combined with a clinical decision support system. If a CPOE system has not 
been adopted and the health care facility maintains a paper-based system, the usage of standardized 
abbreviations/writing styles and having an intermediary (like a clinical pharmacist or a pharmacy technician) read and 


interpret the prescriptions can also help to prevent transcribing errors. 


Minimising Interruptions 


¢ To maximize safety, interruptions should be managed as follows: 


e Minimize task-switching: For nonemergency interruptions (eg, clarifying a routine order), the 
physician should complete the current, unfinished task and then address the new task. 
Unnecessary breaks in action (eg, stopping in the middle of order entry to listen to and resolve a 


nurse's question) should be avoided. 


e Minimize multitasking: Whenever possible, the physician also should avoid performing multiple 
tasks simultaneously (eg, listening to a nurse's question while continuing to place orders). 


e Retained surgical objects (eg, sponges, instruments) frequently occur even when surgical counts are 
thought to be reconciled. Interruptions increase the risk of counting error; holding a brief time-out (ie, a 
pause in activities to announce that the count is about to begin) can improve situational awareness (ie, 
group vigilance for safety concerns), reduce interruptions, and improve count quality. 


Healthcare Communication 


Strategy 


Standardized 
handoff 


Closed-loop 
communication/ 
“read-backs" 


Interdisciplinary 
rounds 


Team huddles 
& debriefing 


Team-based 
training 


Strategies to improve health care communication 


Description Benefits 


Checklist or other systematic process 
frames provider-to-provider discussion 
during sign-out 


Sender relays message to receiver, 
receiver repeats information back to 


sender; sender confirms message is 
correct 


Team members represent multiple 
disciplines (eg, nursing, pharmacy) 


Brief, interdisciplinary discussions of 
patient concerns and risks; held prior 
to, during, and/or after clinical event 


Ensures consistency and 
reliability, reduces errors of 
omission 


Minimizes errors of 


misinterpretation and 


misunderstanding 


Increases continuous learning 
and collaborative oversight of 


patient's condition 


R 7 hi EA 
encourages speaking up, 
promotes shared team safety 
goals 


Train team members together via 


interactive formats (eg, simulation) 


Improves communication & 
collaboration, promotes group 
learning, reduces hierarchical 
barriers 


According to the Joint Commission, the most common root causes of sentinel events involve 


failures in communication and teamwork. 
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Errors related to transfers of care 


Adverse patient outcomes due to changes in responsibility of patient care 


Can occur in clinical setting (eg, shift change, transfer between departments) or post-discharge 


Definition 


Suboptimal communication (omitted or vague information) between providers 


Excessive distractions during signout process 
Root causes ———— 
Lack of standardized signout protocols 


Documentation errors (eg, outdated medication list, no documentation of cross-cover events) 


e Implement standardized signout communication (eg, checklists or mnemonics) 
e Avoid vague instructions (eg, "follow-up x-ray"); communicate specific action plans 
Preventive e Conduct signout communication in quiet environment 
strategies e Add redundancy (eg, separately documenting cross-coverage events in addition to verbal signout 
communication) 
e Ensure accuracy of information in written signout 


Reducing errors in patient handoffs 


e Discuss highest-acuity (ie, "sickest") patients first 
e Provide extra detail on critical patients 
e Avoid information overload 


Optimize 
information 


e Follow template (eg, checklist) 


Optimize e Include oral & written communication 
communication | e Encourage questions throughout discussion 
e Use read-back selectively (eg, for to-do items) 


Optimize e Include follow-up items (eg, to-do list) 
actions e Provide anticipatory guidance (eg, "if/then" format) 


Standardized sign-out templates represent the most effective intervention to improve sign- 
out safety. 


Error Reporting System 


¢ Error reporting systems (ERS; also known as incident reporting systems) are implemented in many 
hospitals as a way for staff to report observed errors (eg, medication administration error). ERS are more 
effective in improving quality of care when hospitals ensure structured mechanisms are present 

to respond to submissions, including systematic procedures to investigate reported incidents. The 
results of investigations should be communicated back to the reporting individual(s) to maintain 
transparency and increase confidence among personnel that their reports will result in positive 
organizational change. 


Other characteristics of effective ERS implementation include: 


e Encouraging all front-line personnel who interact with patients (not only nurses and physicians) to 
submit reports. 


e Establishing specific, clear criteria for which events should be reported (rather than relying on 
individual personnel judgment). For example, absence of clear criteria can lead to underreporting of 
near-miss events (ie, errors that were caught before causing patient harm) that should be reported in 
ERS. 


e Eliminating fear of retribution associated with reporting by maintaining confidentiality and 
anonymity and ensuring investigations primarily focus on systems factors rather than mistakes of 
individual personnel. 


e Simplifying the reporting process to minimize the time and effort required to submit a report. 
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Medical Error Analysis 


Common tools used in error analysis 


Root cause analysis (event |e Retrospective 
analysis) e Identifies all underlying reasons (systems & personnel-related) that an error occurred 
Failure modes & effects e Prospective 
analysis e Identifies the likelihood & potential sources of system failures before error occurs 


5 e Retrospective 
Common cause analysis y 
e Identifies most common themes & trends present among multiple errors 


e Retrospective 
e Identify system-level improvements to address an error through confidential, interdisciplinary, 
standardized group discussion 


Morbidity & mortality 
conference 


9 Morbidity & mortality conferences minimise Cognitive Biases 


©) Morbidity and mortality review 5% © 


Morbidity and mortality reviews (M&Ms) are department meetings in which selected cases involving medical errors 
(including near misses and preventable or ameliorable adverse events) are confidentially presented, reviewed, and 
discussed among peers. The meetings should ideally follow a standardized format that includes analyzing medical errors 
and determining improvement measures to be followed up. M&Ms take place at regular intervals, typically monthly. The 
goal of an M&M is not to punish individuals but to identify measures for individual improvement and increase situational 
awareness as well as collective responsibility among team members. Since M&Ms are a type of peer review activity, the 
meeting's proceedings, findings, and recommendations (as well as any documentation) are legally protected and 
inadmissible in malpractice lawsuits. 


Root Cause Analysis 


Fishbone diagram 


Category 2 Cause ! Effect 
(eg, teamwork) 


L] 
I 
Specific cause I 

(eg, double-booking patients) l 
[i 

i} 


Problem 
(eg, long patient 
Category 1 wait times) 
(eg, scheduling) 


©uworld 


The fishbone diagram (cause-and-effect diagram) is a visual tool used during team RCA discussions to 
organize the categories and causes of errors contributing to the problem. The diagram is analogous to a 
fish skeleton, displaying the following: 


e The problem of concern (eg, prolonged wait times) is placed at the far right of the diagram, 
representing the "head" of the fish. 


e Categories of factors (eg, staffing, organizational, operational, patient) that may be contributing to 
the problem are placed in diagonal spokes coming off the central spine, representing the "ribs." 


e Individual specific causes are listed under each respective main category, representing the "scales. 
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Failure Mode & Effect Analysis 


Failure modes & effects analysis (FMEA) 


Overview & uses 


Steps in analysis 


e Prospective, systematic assessment for error prevention 
Identifies potential issues before they occur 
Informs development of new initiatives 


Form multidisciplinary team 
Define process to be studied 

e Construct flowchart of process 

e Analyze error risks at each step 
Identify potential corrective actions 
Implement plan 


Failure mode and effects analysis (FMEA) is a systematic, team-based approach that consists of 
identifying steps in a process and finding solutions to any problems that may arise, with the goal of 


ensuring safe outcomes. 


FMEA is a prospective process that can be performed before problems occur, 


Effective Teams 


Features of effective teams” in health care 


Safety culture . 


Collaboration 


Resource commitment to safety 


Shared understanding & prioritization of goals 
Distinct roles that avoid a steep hierarchy 


Psychological safety 


. 
Responsiveness e 


Situational awareness j 
. 


Asking questions & voicing concerns encouraged 
Avoiding blame or retaliation 


Feedback respected & promptly acted upon 


Persistent mindfulness & safety vigilance 
Cross-checking of each others' actions 


Transparency . 


*Poor teamwork is a leading root cause of sentinel events; improved communication reduces medical errors & improves patient/clinical outcomes. 


Prompt disclosure of errors & safety information 


O "If we send the patient for echocardiography, his surgery will be delayed by at least one day. Can a O 


you please explain to me why you think this patient requires this test?" 


This response is an example of collaboration (conflict management strategy). The surgeon's genuine inquiry about the 
anesthetist's reasoning allows an open discussion about the necessity of preoperative echocardiography and potential 


alternative courses of action. In collaborative negotiations, the participants should explore each other's thought 


processes (appreciative inquiry) and aim to understand their own interests regarding the issue (self-reflection). The 
collaboration strategy, which aims to solve problems in everyone's best interest (including the patient's), helps to maintain 
a good relationship between the conflicting parties and promotes mutual understanding, respect, and trust. A downside 
of this approach is that it is time-consuming and requires more effort and commitment, which may be impractical in 


emergency situations. 


¢ Simulation training is a method of interactive group learning in which teams learn and practice skills 
together in simulated cases (eg, suspected Retained foreign objects during complex surgery). 


It improves teamwork and is used frequently in high-reliability organizations (ie, high risk industries 
with excellent safety records) to promote safety. 


e Simulation-based training prepares teams to respond effectively and rapidly during high-risk 
clinical emergencies (eg, shoulder dystocia). This hands-on training can improve team performance, 


refine technical skills, and reduce complications (eg, neonatal brachial plexus injury). 
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e Team safety debriefings are collaborative discussions encouraging expression of safety-related 
concerns and actions in a specific situation. They can occur before or after a clinical event. Debriefings 
are used by high-reliability organizations (organizations with excellent safety records despite high risk, 
such as aviation) to strengthen safety culture (shared commitment to safety goals) and continuous team 
learning. 


Attending team briefings can improve the student's psychological safety, confidence in safety 
culture, and familiarity with relevant communication skills, increasing likelihood of voicing his concerns 
during the procedure. 


e Psychological safety refers to team members’ comfort in taking actions (eg, openly voicing concerns, 
asking for help) for safe patient outcomes. Psychological safety is hindered by strict hierarchy or fear of 
retribution and can be promoted by organizational initiatives such as change management (ie, 
engaging front-line personnel in improving organizational culture). 


Time Out & Site Verification 


Patient safety procedures in the surgical setting 


Patient identity, operative site, type of operation, & side (verified/documented by 22 providers) 


Performed in preoperative holding area 
Should involve patient (or surrogate) and 2 patient identifiers 


Preoperative 
verification 


e Mark (eg, "YES" + initials) on each operative site (do not mark nonoperative sites) 


Site marking É 
e Clearly mark using permanent marker 
- e Occurs immediately prior to skin incision 
Surgical z i rears p e A è 
5 e Repeat verification of patient identity, operative site & side 
time-out 


e Entire surgical team participates & all concerns addressed 


Burnout 


e Physicians caring for critically ill and dying patients frequently experience grief and emotional distress, 
which can cause burnout. 


Interdisciplinary debriefing sessions dedicated to discussing psychosocial aspects of patient care 
are associated with improved physician well-being and ability to cope with distress. 


Malpractice 
To determine whether medical malpractice occurred, all the following must be present: 


e The physician has a duty to care for the patient (ie, a patient-physician relationship has been formally 
established). 


e The physician's action deviated from standards of care, typically determined by current clinical 
guidelines. 


e The deviation from standards of care directly caused damages to the patient, which may include 
physical injury, emotional suffering, and loss of wages. Damages need not be irreversible for 
malpractice to occur 
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(e) Misconduct 1% © 


Physician misconduct is any behavior that goes against the ethical principles of medical practice. In this scenario, 
physician A leaves the hospital and puts patients at risk through his absence, which violates the principles of 
nonmaleficence and beneficence. This behavior is never acceptable regardless of whether it results in harm to a patient or 
incurs legal consequences. Misconduct can also occur outside the established physician-patient relationship and does 
not always constitute malpractice (e.g., research malfeasance, fraudulent advertising). Other examples of misconduct 
include bullying, making inappropriate comments and/or sexually harassing colleagues or patients, billing fraud, and 
receiving gifts from patients or pharmaceutical industry representatives. Colleagues who suspect a physician of 
misconduct should report their concerns to the state medical board, and, if the misconduct implies any legal liability, to 
the appropriate legal authorities. 


Defensive Medicine 


¢ Defensive medicine refers to provision of clinical services primarily to reduce physician liability without 
significant benefit to the patient. It can result in overuse (eg, unnecessary use of CT scans), with worse 
patient outcomes (eg, cumulative radiation exposure) and higher costs. 


Liability concerns are often effectively addressed by implementing clinical pathways or practice 
guidelines. These guidelines are typically established by major specialty societies (eg, American College 
of Radiology) and specify standardized, evidence-based recommendations for common conditions (eg, 
when CT scans are indicated in the evaluation of abdominal pain). 


Such guidelines serve as a broadly recognized standard of care; therefore, physicians adhering to them 
are more likely to be protected from liability (because malpractice typically involves care that deviates 
from a reasonable clinical standard). 


Insurance 


Disability insurance 


e Financial assistance for employees unable to perform full job duties due to illness 
Definition May be short term (eg, <6 weeks) or long term 
Offered through private insurance or Social Security Administration 


Document findings related to medical condition 
Clinician's role Define severity & expected duration of condition 
Identify restrictions & job-related functional limitations 


Disability definitions & certification requirements vary by program 
Challenges Determining disability duration may require longitudinal & repeated evaluation 


Clinician assessment may conflict with patient preferences 


e Insurance plans may deny coverage of medications that are less cost-effective or carry higher risk 
than the preferred medication choices. 


When a treating physician believes a denied medication is appropriate therapy for a patient, the 
physician should request escalated review (eg, prior authorization) for coverage by the plan. 


9 EMTALA: Emergency departments that accept payments from Medicare must provide an 
appropriate examination/care to anyone seeking care regardless of ability to pay, 
insuarance, legal status or citizenship status. 
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Q Perform a medical screening examination and provide stabilizing treatment if needed. s% © 


According to the Emergency Medical Treatment and Labor Act (EMTALA), any hospital with an emergency department is 
required to screen for emergency medical conditions if requested and, if such a condition exists, provide treatment 
until that condition is stabilized. Failure to diagnose and treat acute lower extremity ischemia places the patient at 
unacceptable risk for extremity infarction and, ultimately, loss of leg function. The EMTALA defines an emergency 
medical condition as a medical condition that manifests with acute symptoms (including pain and labor contractions) that 
are sufficiently severe to (i) place the health of the individual or unborn child in serious jeopardy, (ii) seriously impair 
bodily functions, or (iii) cause serious dysfunction of an organ or body part. 


Pay for Performance System 


Pay-for-performance systems 


e Incentive payments to providers (eg, physicians) are based on clinical performance 


e Payment is conditional on meeting predefined quality metrics 


Description 


e Accountable care organization: network providers coordinate care & receive bonuses based on achievement of patient 
metrics (eg, goal Aic%) 


Bensta |" Optimizes health care spending while improving quality of care 
e Rewards improved outcomes & evidence-based use of resources 


e Evidence suggests that practices serving affluent populations are more likely to achieve P4P quality 
metrics (eg, patients have more resources to afford recommended medications or follow-up tests). As a 
result, this large (ie, national) P4P network may preferentially reward more physicians in affluent regions, 
increasing gaps in resources and health outcomes between poor and high-income settings and failing to 
improve quality of health care for the overall population. 


Therefore, P4P systems are recommended to consider demographic characteristics of the patient 
(eg, insurance type, income level) and surrounding community (eg, status as a health professions 
shortage area) when determining amounts of incentive payments (eg, higher payments for quality 
achievements to practices located in a health professions shortage area). 


Research 


Randomized controlled trials (RCTS) pose unique ethical risks to participating subjects because such 
research potentially has a significant chance (eg, 50% in a 2-arm RCT) of allocating participants to an 
inferior intervention (eg, placebo or harmful experimental treatment). Participants should be advised of 
this risk during the initial informed consent process; in addition, the study should include ongoing 
oversight of interim trial data by an external committee. 


Data oversight should be performed by an independent data monitoring committee, consisting of 
biostatisticians and other experts. Committee personnel should be entirely external to the research 
team and study sponsor to avoid any bias or conflict of interest. The research team submits secured 
and de-identified data to the committee, which reviews the data in unblinded form to detect and report 
safety concerns, such as higher-than-expected incidence or severity of adverse events, treatment 
futility, and issues with data integrity that could compromise study results. 


The committee may recommend stopping an RCT early when interim data suggest that trial continuation 
poses an unnecessary risk to participants, as seen in the following circumstances: 


e Evidence of benefit: Data reveal highly significant differences (eg, p < 0.0005) in outcomes in 
favor of the study intervention versus the control group. 
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e Evidence of harm: Data reveal worse outcomes or unexpected, serious adverse events associated 
with the intervention. 


e Evidence of futility: Data reveal that the study hypothesis is not provable for statistical reasons (eg, 
excessive drop-out rate, insufficient recruitment). 


The differences in outcomes between groups should pertain to clinically important endpoints (eg, 


myocardial infarction, mortality), be clinically significant, and meet a much stricter threshold (eg, p< 
0.0005 instead of p< 0.05) 


Ethical considerations for randomized controlled trials 


Appropriateness - —— ia , 
of RCT e Intervention arms are at equipoise (ie, intervention is not already known to be superior to control) 


Appropriateness |e Control is equivalent to the accepted standard of care 
of control e Control does not pose unacceptable risks to participant 


e Acceptable when effective standard of care is unclear or does not exist 


Appropriateness 
pprop OR 


of inactive placebo : J ae: i ae 
e When effective standard of care exists, but temporarily withholding such therapy would not harm the participant 


Appropriateness n A : 7 ga 
Trial stopped when interim data analysis shows clear, highly significant benefit or harm 
of stopping RCT $ PP nenm Gata anay iia 


RCT = randomized controlled trial. 


e Conflict of interest (COI) in industry-funded research is increased when investigators have financial 
relationships with the sponsor (eg, consulting fees, stock ownership) or when industry sponsors are 
directly involved in research design and analysis. 


COI can compromise internal validity (eg, study is more likely to report favorable outcomes) and 
should be mitigated through independent oversight of the research process (including data 
analysis) and disclosure of COI in the final publication. 


e Special protections apply to medical research subjects who are minors (ie, age <18). In particular, 
research protocols for studies involving minors must address the following: 


e Degree of risk to participants, which may be minimal (eg, completing a survey) or substantial (eg, 
taking an experimental medication) 


e Rationale for including minors (eg, research is focused on a condition that affects children and will 
likely benefit affected children) 


e Procedures to obtain informed consent from parents and guardians as well as age-appropriate 
assent (agreement) from minor participants 


Assent refers to agreement from a minor to participate in research. Assent is obtained directly from the 


minor as appropriate for age (eg, using oral script for minors age 7-11, and using written confirmation with 
signature for minors age 212). 


In some cases, if the research study will directly benefit (or potentially benefit) the minor 
participant, assent is not required. For example, a clinical trial that enrolls children with 
incurable bone cancer, in which subjects are given a new bone cancer drug to see if it is 
effective, would not require assent. 
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Federal regulations for research involving human participants 


e Disclose research procedures, risks & benefits, alternatives 
e Clarify differences in research vs clinical processes (eg, randomization, placebo) 


e Generally required whenever research involves PHI 
e Ensure that research protocol minimizes risks to participants 


IRB review |e Ensure adequate informed consent, protection of PHI & equitable recruitment 
e May be exempted or expedited in specific cases (eg, minimal risks, no PHI collected) 


HIPAA e Requires researcher to obtain authorization from patient to use PHI 
(privacy rule) |e Separate from informed consent 


IRB = institutional review board; HIPAA = Health Insurance Portability and Accountability Act; PHI = protected health information. 


Informed 
consent 


An institutional review board (IRB) is a committee with the authority to review, approve, disapprove, or 
require modifications in research activities involving human participants. The primary objective of any IRB 
is to protect the rights and welfare of human subjects involved in research; IRB review ensures that 
research with human subjects is conducted in accordance with all federal, institutional, and ethical 
guidelines. 


All research studies involving human participants, regardless of study design (eg, observational, 
secondary data analysis, no interaction with patients), must be submitted to an institutional review board 
for approval before study initiation. 


9 Research studies that use only secondary data (eg, medical charts) and that involve no more 
than minimal risk to participants do not require informed consent. (still requires IRB clearance) 


9 As a general rule: If research use Protected Health Information, you need clearance. If you 
are using some data where theres no way a patient can be identified, IRB can be exempted. 


¢ Excessive compensation to research participants is inappropriate because it constitutes 
inducement (by incentivizing participants to overlook risks they may have otherwise considered as 
unacceptable), particularly for vulnerable (eg, low-income) populations. 


Compensation should be based only on the participants' actual time for study participation and 
associated expenses. 


Q Research in a vulnerable population 6% @ 


Vulnerable populations (e.g., pregnant women, neonates, children, prisoners, individuals with impaired decision-making 
capacity, economically or educationally disadvantaged individuals) are at increased risk of harm in clinical trials, and 
certain safeguards for protection of these populations are set in place by the Office of Human Research Protection 
(OHRP). Before including pregnant women in clinical trials, preclinical trials in pregnant animals and clinical trials in 
nonpregnant individuals must have been conducted, and data regarding potential risks has to be available. Because the 
proposed trial was preceded only by an animal trial in pregnant chimps, it would most likely be rejected by an institutional 
review board. In addition to the animal trial, phase O, |, Il, and III clinical trials in nonpregnant women should be 
conducted to ensure the safety of the new drug. 
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(a) "You can withdraw from your decision to participate in this study at any time." 94% © 


Acknowledging this patient's right to withdraw from the clinical trial at any time is the most appropriate response in this 
case. According to regulations established by the Office for Human Research Protections (OHRP) of the U.S. Department 
of Health and Human Services, all subjects enrolled in a study have the right to discontinue their participation at any 
given time, for any or no reason, without incurring a penalty or loss of benefit which they were entitled to for 
participating in the study. The investigator cannot obtain any further information without the subject's consent. 


If the study is not subject to Food and Drug Administration (FDA) review and the subject requests that the data already 
collected be destroyed, the investigator may honor the subject's requests depending on the protocol set up by the 
institutional review board. For studies subject to FDA review, the investigator cannot destroy this information or 
exclude it from analysis. For interventional studies, data regarding adverse events might be important to protect the 
safety of other research subjects, and the OHRP, therefore, recommends that the investigator clarify with the subject 
whether they wish to withdraw completely from the trial or only from the primary interventional component. If the 
subject wishes to withdraw only from the primary interventional component, follow-up data collection can continue after 
reobtaining the subject's consent. 
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